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Wheeler’s Improved Surface Condenser rules, washers or packings of any kind em-|of fastening permit of this being readily 
Combined with Independe:* Air and_ ployed. | done. 


Cireulating Pump. 


The tubes are seamless drawn brass, care-| The tightly screwed fastenings for tubes 
fully tinned inside and outside. The tubes | also permit the use of circulating water un- 


° ° . . . * | * . * 
The accompanying cuts illustrate the com- are arranged in pairs, the smaller tube inside | der pressure, which is often the case with 
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bination of the Wheeler Surface Condenser | of the larger. The latter is thickened at one | stationary engines where the supply is from 


with independent 
system of air and cir- 
culating pumps. The 
condenser is mounted 
on the, latter, _ thus 
saving floor space, 
which is of consider- 
able importance in 
engine rooms that are 
crowded with ma- 
chinery, such as are 
found on many stcam 
vessels and in numer- 
ous factories located 
in crowded towns and 
cities. 

In this design, the 
condenser is firmly 
bolted down on the 
pumps, the latter 
serving as a founda- 
tion, thereby saving 
expense of piping be- 
tween the pumps and 
the condenser. As 
shown by the section- 
al view, the water 
pump delivers the cir- 
culating water 
through the nozzle C 
directly into the lower 
section of tubes in 
the condenser, From 
thence the water flows 
by the passageway 
into the chamber J//, 
passing into the upper 
group of tubes, and 
finally discharging 
through the outlet 
nozzle D, as shown 
by the arrows. 

The exhaust steam 
entering at the nozzle 
A, comes in contact 
with the scattering 
plate O, thereby dis- 
tributing uniformly 
over the cooling sur- 
face of the tubes. The 
water of condensation 
gravitates to the bot- 
tom of the condenser, 
and flows directly to 
the air pump by the 
annular passage JB, 
the air pump _ dis- 
charging the water 
through the outlet 
nozzle at the side of 
the cylinder. Both 
air and circulating 
pumps are operated 
by adirectacting 














steam cylinder in the usual way. 
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SURFACE CONDENSER WITH INDEPENDENT AIR AND CIRCULATING Pump. 


end, on which a substantial deep thread is|{a head of considerable height—in other 





In a test, witnessed by us, of a small ex- 
perimental condenser of this type, the tem- 
perature of injection water being 564 de- 
grees, temperature of discharge 98 degrees, 
temperature of hot well 138 degrees, and 
vacuum 244 in., 101.8 lbs. of steam was con- 
densed per hour per 
square foot of con- 
densing surface. 

In another test the 
condenser was work- 
ed as a simple surface 
condenser without 
vacuum, and with in- 
jection 784 degrees, 
discharge 139 de- 
grees, hot well 201 
degrees, 204 2 pounds 
‘of steam per hour per 
square foot of con- 
densing surface was 
condensed. 

The condensers are 
made with bodies of 
both circular and rect- 
angular shape. The 
larger size are usual- 
ly of the latter de- 
sign. The patentee 
and _ proprietor of 
these improved con- 
densers is Mr. Fred- 
erick M. Wheeler, 93 
and 95 Liberty street, 
New York. 

a 

The watch-case 
makers of New York 
State want a law 
passed providing a 
good-sized penalty for 
stamping cases as of 
a finer quality than 
they really are. This 
is said to be the prac- 
tice of unprincipled 
manufacturers, and it 
works to the disad- 
vantage of those who 
do an honest business, 
and tends to encour- 
age dishonesty. It is 
to.be hoped the hon- 
est manufacturers 
will not only get 
such a law passed, but 
that they will see that 
it is enforced. Noth- 
ing is more demoral- 
izing to any branch 
of manufacture than 
the certainty that un- 
principled manufac- 
turers are selling 
goods in the same 
line for what they are 
not, without much 
prospect of detection 
and without fear of 
adequate punishment 





|if"detected. We wish the watch-case makers 





















In our issue of May 15, 1886, we showed chased. This end of the tube is screwed | words there are no tube packings of any | all success. But what about the dealers who 
quite fully the details of construction of this into a head of brass, and on the other end of | kind to be forced out or loosened by pressure consent to handle watch-cases marked four- 












condenser. It may be well to state here, | the tube is screwed a cap, as shown. One of the circulating water. |teen carats that are only in reality six or 
however, that the arrangement is one provid- end of the small tube is also drawn thick and| The circulation of water is very thorough, | eight carats ? 
ing very thoroughly for the expansion and a thread chased on it. This tube is also|and consequently the smallest amount of | ~~ =. 


contraction of the tubes, and this without the screwed into ahead of brass, The tubes | cooling water is required. This feature gives| It is said that American carbons burn long- 
use of tube-packings of wood, paper or} can be easily taken out and thoroughly |a marked saving in the power necessary for er than those made in Europe, but do not 
similar materials, In fact, there are no fer-' cleaned, as their form and the manner | circulating pump. | burn so steadily. 
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Shop Notes. 





By JARNO, | 





No. 14. 





WORKING LOOSE—JAR—VIBRATION, 


Machinists well know the troubles caused | 

by jarring. The depth of a chip taken in a| 
machine may be changed by jar. To have 
screws and nuts work or jar loose is the 
common experience of men in mechanical | 
life. A descriptive list of the different lock | 
nuts that have been invented would in itself | 
give us some idea of the thought and time | 
that have been given to avert the destructive | 
power of jar. An interesting instance that 
serves as an example of this power came to 
my notice in the case of the 
stud, Fig. 1. The body B 
is the bearing of an inter- 
mediate gear G, that drives 
acutterarbor. The thread. 
ed end 7' screws into the 
cutter head casting. The 
gear G@ turns in the direction 
that the stud would turn 
when being screwed home. 

It will be seen that this 
stud is subjected to a part of 
the jar caused by the teeth 
of the cutter, striking and 
leaving the work or piece to 
be cut, the effect, as each 
tooth does its cutting, being 
like the blow of a hammer. Not long after 
starting up the machine the stud worked 
loose and unscrewed. It was repeatedly 
screwed home, but as often as it was screwed 
tight it became loose. This happened in 
two machines, which would lead us to 
suspect that there is a weakness in a stud of 
the proportions in Fig. 1, rather than an 
accidental destructive action in using the 
machine. This is the more apparent when 
we remember that the friction of the gear 
upon # tends to screw the stud home. 

Two other studs like Fig. 2 were made, 
one foreach machine. The flange or shoul- 
der #’ was quite large, say about three inches 
in diameter. After screwing the studs up 
hard, four screw holes were made through 
the flange and threaded in the cutter head 
casting, in which were put the screws SS. 
It would now seem as if these studs would 
be amply rigid for the work expected of 
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ing. 


| these proportions would not need a special 
| device to prevent its wearing and unscrew- 
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A tower clock is expected to run five years 


| or more, with no attention other than to oil 
|and wind it up. To insure this it is not suf- 


F 





them ; but not so. They soon worked loose, 
though not so soon as did 
the first ones. The feature ,, 
of the second failure was 
that the screws S S, as well 
as the thread 7’, wore away. 
After tightening up the ¢{ 
screws a few times there 
were on three of them no 
longer any threads that held, 
and new screws had to be 
















Fig. 1 





cut he left the machine, as he says, to do 
something for the foreman. Upon returning 
he was surprised to find that the collet had 
again worked loose, and that the mill had 
cut its way entirely through the bar, and 
was sticking out on the other side at H. This 

















Suop NortEss. 


ficient simply to hold any stud belonging to 
the cleck, in the same way as Fig.1. A 
stud has been loosened by the hourly move- 
ment of a light lever. The clock makers 
have the threaded part 7’ long enough to go 
through a threaded hole in the frame cast- 
ing, and take a nut on the other side. After 
screwing the shoulder up very hard against 
the frame, the nut is screwed tight, which 
brings an additional pressure upon the 
shoulder, and tends to keep the stud from 
unscrewing. 

An acquaintance tells of a curious instance 
of the effect of jar, which may be under- 
stood by Fig. 4. In a shop where he worked 
there was a traverse drill, into whose spindle 
A was screwed a collet CO. This machine 
was sometimes used to do milling, though it 
had no power feed. He wanted to make a 
level, and in a steel bar Z he purposed to 
mill a slot to contain the bulb, while holding 
the mill in the collet C. He made one cut, 














put in. Of course, a stud 
could unscrew only a little 
way, because prevented by 
the screws, but when the 
thread Z wore, and _ the 
screws were tightened, they 
took most of the strain, and 
then the stud, Fig. 2, was 
but little better than Fig. 1. 

I think that the device for 
keeping a stud screwed tight, 
shown in Fig. 8, would be 
better than Fig. 2; that is, 
cut a notch in the shoulder, 
and arrange a set screw to 
press against one side of the 






































notch. By setting up the 
screw, a stud can be kept 
tight. Such a device can 
hardly be recommended in 
designing machinery, but it 
would be quite as rigid and 
more economical than Fig. 
2, because it can be tightened without stop- 
ping the machine. 

When it can be done, it is well to have the 
part 7, Fig. 1, about the same in diameter 
and as long as B, or perhaps longer, letting 
the thread run up about one-third of 7’, and 
having the remaining two-thirds not threaded, 
but fitted very tight. 1 think that a stud of 
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was the more surprising from the fact that 
the teeth of the mill were cut straight, and 
that the mill turned in the direction that 
tended to screw the collet into the spindle. 

Jar may be considered as a special case of 
vibrations, the term jar being applied to vi- 
brations that are disagreeable or destructive. 
By the theory of vibrations or undulations, 
scientists have sought to explain the cause of 
the mysterious phenomena of heat and of 
light, but the nature of the cause of the vi- 
brations is wholly unknown. While the 
vibrations called jar may unscrew the stud, 
and make it wear loose, another kind of 
vibrations might destroy it by melting or 
burning. I have seen a photograph of a 
shaft that is more than a foot in diameter, 
and about forty-eight feet in length. It 
would take several men to lift one end of 
this shaft, yet a blow of a hammer upon any 
part of it can be felt throughout its entire 
length. The scientist would say that the 
blow has set every particle of the shaft in 
vibration, and that the single visible move- 
ment of the hammer has been transformed 
into many smaller and invisible movements 
of the particles of the shaft. 

Another kind of vibrations, much disliked 
by machinists, is called chattering. Its noise 
is disagreeable, and generally its effect is 
rough work. A curious kind of chattering 
is sometimes caused by grinding a springy 





power. The vibration of the water running 
over the dam caused a jar that broke the 
window panes. To stop this, obstructions 
were placed at different places along the 
dam, so thatall the water running over would 
not vibrate in the same time. 
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Force in the Steam Engine and its Rela- 
tion to Smooth Running. 





By PrRoressor JOSEPH TORREY. 





NINTH PAPER. 





The effect of inertia in equalizing pressures 
on the crank-pin, throughout the piston 








piece of steel, when held in the hands. The 


stroke, is a very subtle and important one, 
and needs to be thoroughly 
understood. We have seen 
in the first paper of this 
series, how the diagram of 
steam pressures can be con- 
structed from the indicator 
diagram, and lately we have 
seen how to construct the 
theoretical inertia curve or 
inertia diagram for any en- 
gine. It now remains to 
show that when these two 
diagrams are combined we 
can see at a glance the extent 
to which inertia has equal- 
ized pressures on the crank- 
pin throughout the stroke. 
To simplify the matter, let us take the case 
of an engine running without any compres- 
sion at all. In this case the regular diagram 
from one end of the cylinder will be the true 
diagram of steam pressures for one stroke. 
In Fig. 1 is shown such a diagram in which 
the pressures on the crank-pin, so far as the 
steam goes, are certainly very irregular. At 
the first of the stroke, with the suddenness 
of a blow the pressure rises to 48 Ibs. in the 
original diagram, while at the end it is about 
2 lbs. Now suppose, taking the lower line 
of the diagram as our neutral line, we trace 
the inertia curve of this particular engine, 
knowing the number of revolutions per 
second, weight of reciprocating parts, length 
of stroke, etc., and find it to have the contour 
cd. Now let us see the combined effect of 
steam and inertia. Remember that the in- 
ertia during the first of the stroke is resist- 
ence to motion (or additional motion, as the 
case may be), and it consequently neutralizes 
some of the actual steam force applied to the 
piston, so that it never reaches the crank-pin. 
Hence the area H must be subtracted from 
the area of the steam diagram, leaving the 
area C B A Las effective force at the crank- 
pin. But to this must be added the area of 
d A LI, which means resistance to being 
brought to rest, that is, ¢mpelling force, and 
by adding this area to C B A L we have the. 
area c B A das the diagram of real pressures 
at the crank-pin. If we wish to know the 
average pressure exerted on 
the pin for one stroke, we 
first divide the base line into 
ten parts, then draw a per- 
pendicular through each 
point of division; on these 











perpendiculars measure the 
lines ab, cd, ef, g h, etc., 
and then, knowing the num- 
ber of pounds per sq. in. 
represented by one inch of 
length, or, in other words, 
the scale of the diagram, we 
can at once write down the 
pressure represented by each 
perpendicular. In this case 
the diagram is on a scale of 
40 lbs. per sq. in., and a b 
represents a pressure on the 








FORCE IN THE STEAM ENGINE. 


and noticed that the slot was deeper at the | 


end of the cut than at the beginning. Upon | 
stopping the spindle he found that the collet | 


sensation caused by this chattering is precise- | 
ly as if the steel were hot, though it may be | 
quite cool. This would indicate that there is | 

| 


pin of 28 lbs. per sq. in., 
e d represents a pressure on 
the pin of 15 Ibs, per sq. in. 
at that point. We can get a little better view 
of the actual distribution of this force, if, 
after finding the real pressure on the crank- 


was loose. He screwed it up hard, and made | some connection between vibrations and the pin for ten points in the stroke, we draw a 


ready for another cut. He tied a weight to | 
the feed crank, which would take the place | 
of a power feed, and would stop when the | 
| 


sensation of heat. 


line exactly the length of the atmospheric 


Another acquaintance tells of an instance | line, divide it into ten equal parts, draw per- 


that shows the power of vibrations. He 


pendiculars as before, and lay off on these 


crank was down. Having started the second ' worked in a shop that was driven by water-! perpendiculars the crank-pin forces found, in 
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their order. Thus, in Fig. 2% 7 represents 
the distribution of force on the crank-pin for 
the forward stroke. 

In the engine just considered there was 
supposed to be no compression. Now let us 
see how compression will affect the diagram 
of actual effort on the crank-pin, as we will 
call it. 

Fig. 3 represents the same diagram pre- 
viously used, only with some compression. 
Obviously the first effect of compression will 
be to give a different looking diagram of real 
steam effort. It will resemble Fig. 4(B HA 
F K). Now let us put on our inertia dia- 
gram, just as before, and then proceed to see 
how the different forces result. The first part 
of the diagram, 7. ¢., that to the left of the line 
mn, Will be just as 
before. As we near 
the end of the stroke, 
however, we are 
confronted by com- 
pression. Now this 
compression is evi- 
dently working 
against inertia, be- 
cause the tendency 
of compression is to 
stop the reciproca- 








tion of the next stroke. We saw, in the first 
paper, that this apparently happens in every 
case where compression is employed ; but a 
glance at the last two figures (Fig. 3 and Fig. 
4) will show that inertia modifies the action 
considerably. It would be possible to adjust 
the inertia so that there would be no pressure 
on the pin or centers at all; and probably, 
everthing considered, this would be the best 
arrangement that could be made between 
steam and inertia ; however, we will discuss 
this point later. One thing needs to be 
pointed out here, namely, that the inertia 
line, as we lay it down, is a theoretical line; 
that is, that it supposes perfect rigidity in 
all parts of the engine which are exposed to 
shock. This, of course, is only approxi- 
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ting parts, while the 





inertia, or momen- 
tum, propels: them 
on. Since, then, 
these forces are 
working against 
each other, it fol- 
lows that the greater 
force will finally 
neutralize the less, 
and the difference 
between them will 
be the actual force 
which will appear at 
the pin. Suppose 
the diagram to be 
finished as though 
there were no com- 
pression at all. We 
should then have 
the area A B CO Das 
the diagram of effort 
on the crank-pin, 
but after compres- 
sion begins it is 
clear that it is de- 
stroying impelling 
force as fast as it 
rises. For instance, 
at 2 compression 
amounts to, per- 
haps, 5 Ibs. per sq. 
in., and, evidently, 
this just neutralizes 
5 Ibs. per sq. in. of 
the impelling force, 
therefore there must 
be subtracted from 
the lengthaba 
length which will 
represent 5 lbs. per 
sq. in., hence we cut 
off from } a the dis- 
tance b c, which rep- 
resents, according to 
the scale, 5 lbs. per 
sq. in. In the same 
way at y we have 
a compression of 
about 10 Ibs.; and here too we must. cut off 
from ¢ the distance e 7, which equals, on our 
scale, 10 lbs.; proceeding in this way to the 
end of the stroke, we finally obtain the area 
A BC D as the diagram of effort on the 
crank-pin. 

The most hasty glance shows a marked 
and important difference between this and 
the former diagram, where there was no 
compression. The first parts of the two 
diagrams are identical, but in the last case 
the pressure on the crank-pin rapidly di- 
minishes as the crank approaches the center, 
and near the end of the stroke the pressures 
are for an instant perfectly balanced, there 
being no pressure at all onthe pin. At the 
end of the stroke it is seen that the pressure 
has been transferred to the other side of the 
journals, and what pressure there is on the 
pin (about 10 Ibs. per sq. in.) is in the direc- 
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that would come on the pin if it were not for 
inertia. 

The average of these pressures, unmodified 
by inertia, is 21 lbs., and it will be seen how 
widely the pressure ranges away from the 
average at different points in the stroke. On 
the other hand, the average of the actual 
pressures, in Fig. 1, is, of course, the same, 
21 lbs., but the variations from the average 
throughout the stroke are much smaller than 
in the former case. 

Thus does inertia change the state of things 
at the crank-pin. The practical application 
of these principles to engine design was, 
as everyone knows, first made by Mr. 
Porter, in the Porter-Allen Engine, which 
to-day retains this feature to a considerable 
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ATTACHMENTS TO UNIVERSAL MILLING MACHINES. 


mately true, and, in the case of a large propor- | 


tion of engines designed to-day, would bea 
pretty rough approximation. If we should 


draw in the diagram from the other end of | 
the cylinder in Fig. 4, and construct the | 
diagram of real pressure on the crank-pin, we | 
should have a very similar figure to that | mind two striking examples of this kind, one angles, or in fact any angle with the spindle, 
shown in Fig. 4. The main difference would | of a large medium speed engine, running at | makes this attachment useful for many pur- 


be that, since the inertia of the front end is 
less than at the back end, a little less of the 
steam pressure would be neutralized at the 
beginning of the stroke, and at the end of the 
stroke the inertia and compression would, in 
this case, come near balancing, since inertia 


| 
| 
| 
| 
| 








extent. 


than had been done up to that time. Some- 


times the necessary inertia can be obtained | 
by an increase of speed. The writer has in| 


100 R. P. M., which was only reduced to 
quiet running by raising the speed to 115 
R. P. M. The other was the case of a marine 
engine, which showed the same peculiarity 
in a marked degree, running at 150 revolu- 
tions smoothly, while at its regular speed, 
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The necessary inertia in the recipro- | 
cating parts was obtained by making the | 
crosshead, and other parts, rather heavier 


there would in every case come a time, as 
rotative speed increased, when the weight of 
the parts, as proportioned for strength alone, 
would be sufficient to develop the required 
inertia, and he suggests that this may, at 
some future time, prove to be the normal 
and natural speed of the steam engine. One 
thing is certain, every designer knows the 
economic value of high rotative speed, 
considered with reference to steam consump- 
tion, and the probability is that every one 
runs his engines as fast as he daresto. There is 
no reason to anticipate any decrease in stand- 
ard rotative speeds. The tendency is in the 
other direction, and it would not be at all sur- 
prising if the next ten years should see as much 
of a jump in speed as the past twenty years 
have witnessed. 
It is also worthy of 
remark that the 
rapidly rising boiler 
pressures of to-day 
make the facts 
brought out thus 
far in our investiga- 
tion of effort on the 
crank-pin, of ever 
increasing interest 
and importance. 
The examples I had 
intended to present 
from actual prac- 
tice, I will give in 








the next paper. 

me 
c ° Attachments to 
© 3 Universal Mill- 


ing Machines. 





Accompanying 
this are four cuts, 
° showing some of the 
special features and 
adaptations of the 
universal milling 
machine built by 
Pedrick & Ayer, 
Philadelphia, Pa. 
The machine itself 
was illustrated and 
fully described in 
our issue of Jan. 17 
last, the object of 
the present illustra- 
tion being to show 
some of the special 
applications of an 
attachment which 
was mentioned at 
that time, but not 
shown in the cut. 
Surrounding the 
main spindle bear- 
ing and upon the 
face of the boxing is 
a scraped surface, to 
which may be fast- 
ened an attachment 
which is provided 
with two spindles 
which are driven by 
means of bevel 
gears, one of which 
is upon the end of a 
stem which fits the 
taper hole in the 
main spindle of the 
machine. The head 
which carries three supplementary spindles 
can be swung in a vertical plane and clamped, 
so as to bring the spindles at any desired 
angle to the platen. Then the fact that the 
platen has an automatic feed in any direction ; 
vertical, in line with the spindle, at right 





| poses and capable of doing many jobs which 
cannot be done without it. 

| Fig. 1 shows the attachment with the side 
| spindle in use, as for cutting a rack or any 
| piece of work requiring a series of cuts across 
its length. For such work the spindle is set 


would be greater than it was at the front | 120 revolutions, there was a very decided | parallel to the platen, which is fed automati- 


end. 


| 


| 


‘‘pound ” at the upper end. These cases are 


In Figs. 1 and 4, I have laid off, at 10 points | given because very recently observed. 


in the stroke, the actual pressures on the 
crank-pin as modified by inertia. 


In Fig. 1} in his little book on ‘‘ Stationary Steam En- 


Professor Thurston points out very neatly, 


I have written at the bottom the pressures! gines for Electric Lighting Plants,” that 


cally at a right angle to its length, and the 
| feed automatically thrown out at any desired 
| point. The spacing is done by a graduated 
| dial at the end of the platen, which reads to 


| hontantitee of an inch. The machine can 
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be used in this way for cutting up stock, and 
a piece of any desired length can be cut 
through in the middle. 

Fig. 2 shows the attachment with the side 
spindle removed and the central one holding 
a side mill, operating upon a Corliss valve 
stem. By means of the V blocks the work 
can be done true with the previously turned 
parts, and much more quickly than it can be 
done by planing. The various automatic 
feeds make it possible to work around the va- 
rious shoulders very expeditiously and with 
the least possible amount of labor. This, of 
course, is merely typical of a large class of 
work which can be done in this manner. 

Fig. 3 shows the attachment in use for cut- 
ting a large gear wheel. For this purpose 
the universal index head is set at right angles 
to the platen, and the gear mounted upon an 
arbor which is fitted to the taper hole in the 
index head spindle. A ‘Ff slot is provided in 
each edge of the platen, and one of these is 





made use of in such a case to clamp the rim 
of the gear firmly, while the cutis going 
through. It will probably be observed that 
the engraver who made this cut was not fully 
up on gear cutting, or he would have placed 
the cutter in line with the center of the gear. 
This he could have done either by raising the 
platen or by inclining the cutter spindle 
towards the gear. 

In Fig. 4 the universal vise chuck is shown 
in connection with the other attachment, 
using a stem cutter. The base of this vise is 
graduated, so that angles may be set off in a 
horizontal plane, and at the same time it can 
be inclined, as shown, to any desired angle. 
This, together with the facility with which 
the spindle attachment can be placed in any 
desired position, making it possible to do 
many difficult or complicated jobs at one set- | 
ting in the vise. Drilling may also be done | 
at any angle with the platen or in line with 
it. Bevel gears can be cut, and, in fact, an 
almost infinite variety of work done with the 
greatest facility.. A baris furnished, having 
a traveling head by which cylinders may be 
bored, the platen being swung round into 
line with the spindle for this purpose, and 
the outer support for the bar being fixed to | 
the outer end of platen. In this way air-brake | | 
or pump cylinders can be bored out. Various | 
other attachments are furnished for doing a | 
large variety of work, most of which have 
been illustrated from time to time in our col- 








umns, and full information regarding which | : 


may be obtained by addressing the makers as | 


above. | 
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Modern Locomotive Construction. 





By J. G. A. MEYER. 





EIGHTY-SIXTH PAPER. 





Fig. 480 represents auother form of crank- | 
pin used for solid-ended side rods; it differs | 
from that shown in Fig. 479 
(last paper) in the fact that 
it has no loose collar for hold- 
ing the side rod in position 


plate B; and ini 485 represents: the ea rods generally differs from the arrangement 
cap C ; these require no further explanation. | of those rods in passenger engines. In the 
latter class of engines we have 
seen that the main rod takes 
hold of the inner journal of 
the main crank-pin; in the 
former classes of engines the 
main rod generally takes hold 
of the outer journal of the 
main crank-pin, thus bring- 
ing the side rods next to the 
wheels. 





Fig. 486. 
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after the latter has been 
slipped onto the journal; in- 
stead of a loose collar a groove 
a is turned into the journal 
near the end. The design of 
side rod used for this pin is 
shown in Figs. 481 and 482. 


Fig. 481, 


| 

ae 

a ae 
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Fig. 487 represents a main 
rod-pin for a consolidation en- | 
gine having cylinders 20 inches | 


| pins for consolidation, mogul and ten-wheel- 
ed engines are generally similar in form ; hence 
the rules by which the dimensions of the 
crank-pin journals for one of these classes of 
engines can be determined, can also be used for 
finding the dimensions of similar crank-pin 
journals for the other two classes of engines. 

Many master mechanics prefer iron crank- 
pins, while others, probably a majority of 
them, prefer steel pins. The following rules 
are for steel pins. In establishing these rules 
we shall again be guided by the dimensions 
of the crank-pins at present in use and which 
give good satisfaction. Let us commence 
with the main rod journal on the main crank- 
| pin ; this journal will be the outer one in Fig. 

487; itis required to find the diameter D 
and the length Z. In the eighty-third paper 
it has been stated that, to prevent a locomo- 
tive crank-pin from heating, it must have 

a sufficient bearing surface, and when such 
| has been provided, the crank-pin will also be 

strong enough for the work it has to do. 
These remarks again apply to the main rod 

journal of the crank-pins, in which the main 

| rod journal is the outer one, as shown in Fig. 

| 487 ; they also apply to the side rod crank- 
| | pin, such asisshownin Fig. 486; but they do 
| not apply to side rod journal on the main 
| crank-pins, as will presently be seen. 

Since the pressure per square inch of the 
projected area of steel crank-pin journals 
should not exceed 1,600 pounds, we readily 
‘find, by Rule 71 (84th paper) the projected 
| area of the main rod journal for consolidation, 
/mogul, and ten-wheeled engines. Thus: 
| Example 105.—What should be the pro- 
| jected area of the main rod journal on the 
main crank-pin for a mogul engine having 
cylinders 18 inches diameter? maximum 
| Steam pressure on the pistons is 1380 pounds 
| per square inch. 

Multiplying the area in square inches of the 
piston by the maximum steam pressure per 
square inch, we have : 

254.47 K 130=33081.10 pounds, 
which is the total maximum steam pressure 
on the piston. 

According to Rule 71 we have: 
== = 20.67 square inches, 
which is the projected area of the main rod 
| | crank-pin journal. 
| Before we can find the diameter and the 
posi of this journal we must establish a 

ratio between the diameter and the length. 
| There are a few engines of the classes now 
| under consideration in which the diameter of 
| the main rod crank-pin journal exceeds the 
length of the same ; and on the other hand 
/we meet with a few engines in which the 

diameter of this journal is less than the length. 
But in a large majority of these engines, the 
| diameter of the main rod crank-pin journal 
i is equal to its length. We shall therefore 

adopt a Tule by which we can find the diam- 

| eter and the length of the journal which are 
equal to each other. To the 
diameter so found we shall 
add, for wear, about ,;, or 
up to 4 inch, so as to obtain 


| 
| 
| 
| 
| 
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A solid brass bushing is forced 
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into the end of the side rod; 
a brass plate B made in two 
pieces is made to fit into the 
groove @ in the crank-pin jour- 
nal, a brass cap C covers the 
end of the pin ; four bolts, D y 


D, extend through the whole Pp - 
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such diameters whose frac- 
tions, if they have any, are 
divisible by 4 inch ; as for the 
length, we shall adopt the 
nearest value which contains 
fractions that can be divided 
by 4 of an inch, and this value 
may be either a little less or a 
little greater than the length 
found by the following rule : 

Rule '75.—To find the diam- 
eter and length of the main 
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width of this side rod end and 
hold the cap C and the plate 
B firmly in position, and 
also prevent the brass bush- 
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rod crank-pin journal. Ex- 
tract the square root of the 
projected area, as found by 
Rule 71. If this square root 
does not contain any fractions, 
or if it does contain fractions 











ing from turning around 
should it become loose 
through constant service. 
The bolt-heads are counter- 
sunk into the flange of the 
bushing, as shown in Fig. 
483. 


Fig. 483 represents in detail the brass| In ten-wheeled, mogul and consolidation en- 
Fig. 484 represents the brass| gines, the arrangement of the side and main 


bushing <A ; 











which can be divided by 4 
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inch, add to it 4 of an inch for 
| wear; the sum will be the 


contains fractions which can- 





Y diameter. If the square root 





diameter ; and Fig. 486 represents the a side 
rod-pins for the same engine. The main crank- 





not be divided by 4 inch add 
ys or a little more, so as to 
obtain diameters which are divisible by 4 
of aninch. The square root of the projected 
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area will also be the length of the pin; if it 
is not divisible by 4 inch adopt the nearest 
value which is divisible by 4 inch. 

Example 106.—Find the diametes of the 
main rod crank-pin journal for a mogul en- 
gine having cylinders 18 inches diameter, 
maximum steam pressure on piston 130 
pounds per square inch. In Example 105 we 
have found that the projected area of this 
journal is 20.67 square inches. The square 
root of 20.67 is 4.54 inches, which is a little 
more than 43 inches, hence the diameter is 
48 inches; and the length is 44 inches. 

The projected area of the side rod journal 
of the main crank-pin, that is, the inner 
journal in Fig. 487, as made by different build- 
ers, varies somewhat ; hence we find that in 
a number of engines the projected area of 
the side rod journal is greater than that of 
the main rod journal; and in a number of 
engines it is less; but in the majority of 
engines the projected areas of the two jour- 
nals are equal, and these latter proportions 
we shall adopt. Hence the projected area 
of the side rod journal of the main crank-pin 
is found by Rule 71. 

True, if we had only to make provisions 
for the prevention of heating, a smaller area 
would suffice, but, since the outer journal of 
this pin is subjected toa greater pressure than 
is brought to bear on the side rod journal, 
and since pressure on the outer pin acts with 
a leverage, we require a large projected area 
so as to provide for the strength of the pin. 

The ratio between the diameter and length 
of the side rod journal, as made by different 
builders, also varies; but the most common 
practice is to make the diameter 1} times 
larger than the length ; and these proportions 
we shall adopt. We have therefore the fol- 
lowing rule : 

Rule 76.—To find the length and diameter 
of the side rod journal for the main crank- 
pin, when this journal is next to the wheels, 
divide the projected area, as found by Rule 
71, by 5; multiply the quotient by 4, and 
extract the square root from the product ; 
this square root will be the length of the 
side rod journal. If this square root is not 
divisible by 4 inch, adopt the nearest value 
which can be divided by 4inch. For the 
diameter multiply the square root found as 
above by 1.25; if this product is divisible by- 
4inch, add toit 4 inch for wear ; the sum 
will be the required diameter ; if this prod- 
uct is not divisible by 4, add from 7, to4 
inch, so as to make it divisible by 4 inch; the 
sum will be the required diameter. 

Example 107.—Find the Jength and diame- 
ter of the siderod journal for the main crank- 
pin for a mogul engine having cylinders 18 
inches diameter ; maximum steam pressure 
on the piston 180 pounds per square inch. 
The projected area of this journal is, accord- 
ing to Rule 71, 20.67 square inches ; in fact, 
this area we have found in Example 105. 

According to Rule 76 we have: 

ee x4 — 16.58. 

The square root of 16.58 is : 


4/16.53 = 4.06 inches. 
Hence the length of this journal is 4 inches. 
Again for the diameter we have 4.06 x 
1.25 = 5.07 inches, which is alittle more than 
5 inches ; hence the diameter of this journal 
is 54 inches. 
Sr 


An Interesting Relic. 





A white pine tree was cut recently two 
miles south of Shade Mills, Md., near the 
site of the old Braddock road, and converted 
into shingles. It was a large tree, and esti- 
mated to be at least 300 years old. In cut- 
ting it up, the saw going through some tough 
substance attracted attention, and investiga- 
tion disclosed a bullet imbedded within two 
inches of the heart. The tree at this point 
was thirty-two inches in diameter. About 
one-third of the bullet was sawed away, the 
remainder, weighing at least an ounce, being 
left in the corner of the butt end of a shingle. 
The ball is supposed to have been shot from 
a musket by one of Braddock’s men during 
the campaign which culminated in the dis- 
aster at Fort Du Quesne. In this event the 
bullet was imbedded in the tree 133 years 


is a+ most interesting memento of the ill- 
starred campaign of 1755.—Baltimore Sun. 





The Tonkin Tube Expander. 





The tool which we illustrate herewith is 
made by the Oswego Tool Co., Oswego, N. 





it is attached, by the two bolts shown, toa 
ring which turns upon a seat provided upon 
the main casting. Into an opening through 
the center of this casting, which is bored out 
to receive it, the die is placed and secured in 
position by the set screw shown on top. This 
construction brings the actual center, about 
which the cutting lever turns, 
midway between the two bolts 
and about the lower or cutting 





Y., and sold in New York by Watson & 
Stillman, 210 East 48rd street. It is made 
entirely of steel, except the head, which is of 
wrought-iron, case-hardened. Each part is 
made to gauge, and interchangeable. Apart 
from the pin and rollers, it consists of but 
one piece—a solid body, into which the rol- 
lers are journaled. 

The guard is one-half inch deep, and the 
body is milled out in three places, so that the 
operator can see the end of the tube upon 
which he is working. A groove is turned in 
the rollers inside the guard, so that a project- 
ing tube will not split while being expanded. 
The rollers work between guides, as represent- 
ed in the engraving ; this keeps them paral- 
lel with the axis of the pin, and enables them 
to do their work properly without danger of 
cramping. 

The head on the small end of the pin pre- 
vents the rollers and pin from coming out, 
and, there being no loose pieces,the tool is al- 
ways ready for use ; no parts will be found 
missing. 

A Locomotive Builder Uses Some of His 
Money to Good Purpose. 





John H. Converse, of the firm of Burnham, 
Parry, Williams & Co., the proprietors of the 
Baldwin Locomotive Works, has about per- 
fected arrangements for the erection of a 
building, a gift by him to the Presbyterian 
Hospital. Mr. Converse is one of the trus- 
tees of the hospital, and also secretary of the 
board of trustees. The structure is to be 
called the administration building, and will 
cost between $60,000 and $70,000.—Philadel- 
phia Record. 

————_+ pe —__—__ 











Tue ToNKIN TUBE EXPANDER. 








edge, and the holes made 
through the die can be 
brought as close to the center 
as may be desired, thus giving 
a very powerful leverage. 

The lever is also held more 
firmly in position than by the usual construc- 
tion, and is prevented from crowding away 
from the face of the die, the result being bet- 
ter work, more easily done. The gauge is 
adjustable to any length up to 24 inches. 

The manufacturers are the Collins-Gibbons 
Mfg. Co., St. Louis, Mo. 
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LETTERS TO PRACTICAL MEN. 





English and American Tool Steel, 
Editor American Machinist : 


I have read the editorial entitled ‘‘ Some 
Further Points About Steel,” in your issue of 








LirtTLE GIANT WIRE CUTTER. 


Feb. 14, and cannot conceive how anyone 
who has taken a practical interest in this sub- 
ject for the last 30 years can give an opinion 
in favor of ‘‘ American Tool Steel.” While 
great progress has been made, it will bea 
long time before we succeed in producing 
the wniform quality which the English 
makers have attained. Only when material 
can be obtained on equal terms with Sheffield, 
and help in our country becomes 
more settled, can we expect first 
quality of tool steel from Ameri- | 
can manufacturers. 

We import much of the mate- | 
rial used in its manufacture, and | 
to successfully compete with Eng- | 
land it must be obtained free of | 
duty. Another reason why Eng- | 
lish makers have attained supe- | 
riority is because, in many cases, 
each man learns one part of the 
business and spends his whole 
life in that place, doing the same | 
work. 

Ido not deny that good tool | 
steel has been made in this! 
country, and have said many | 
times that the results accomplish- | 




















ed by steel makers here are won- | 


derful, considering with what | 


they have to contend and how | 


short a time they have been at ter) and closed. 


work. It would, how ever, re- 
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The Little Giant Wire Cutter. 





With this we illustrate a machine intended 
to fasten to the bench, and to be used for cut- 
ting brass, iron, or steel rods of any size up 
to §. Instead of having the cutting lever 





ago, each year’s growth burying it deeper. It 


attached to and working upon a bolt or pin, 





Movuupine A BEVEL GEAR. 
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own shop may not seriously affect his repu- 
tation, but when he begins to sel/ cutting 
tools. to others, it is quite another matter, 
except, of course, where a cheap class of 
work is ade and charged for accordingly. 

I have been interested in the use of tool 
steel for many years and have experimented 
to quite an extent with different brands of 
American as well as English : all experiment- 
al steel being used up in shop and never in 
any case put upon the market. 

Some may say these statements are not 
patriotic, or do not tend to promote home in- 


dustry; but I believe truth carries the largest 


load and it is best for all in the end. 


RICHMOND VIALL. 
Providence, R. I. 


Moulding a Bevel Gear, Making Teeth 
Larger Than Pattern. 
Editor American Machinist : 

The sketch herewith shows the plan 
adopted for making this gear. 

It was a break-down job, the old wheel 
being broken and worn so badly that it was 
almost impossible to mould one off of it and 
make a good casting. 

After digging a hole in the floor to admit 
pattern and have sufficient room to properly 
bed it in, a spindle was put up, and a good 
solid and level bed swept up, as shown at 
A A, Fig.1. A circle, the 
exact diameter of pattern at 
outside edge of teeth, was 
then struck, represented by 
dots B B, Fig. 1, the object 
of which will be seen before 
the job is completed. After 
removing the spindle and 
placing a piece of waste in 
seat c to prevent the same 
from getting into it, the 
pattern was put down and 
leveled up, keeping it above 
the bed as shown at d d, for 
tucking purposes, and keep- 
ing outside edge of teeth in line of circle B 
B. This is done by placing a carpenter’s 
square on the bed, letting the corner rest at 
B, and placing pattern against it as shown 
at ¢. This is done so as to have spindle 
seat c in the center of the mould. After put- 
ting a weight on the pattern it was tucked 
(using facing) and rammed up, the cope lifted 
off, cores taken out and pattern drawn. 

The center of hub was then dug out and 
seat c perfectly cleaned, to admit of replac- 
ing the spindle, after which sweep f, Fig. 
2, was attached as shown, and the teeth 
swept off. 

The ‘segment, Fig. 3, was then securely 
fastened to the sweep with two chairs, Fig. 
4, one on either side, to prevent it from 
springing and getting out of circle. After 
being sure that the segment rested properly 
on bed all the way around and tightening set 
screw g, Fig. 5, to prevent moving, the teeth 
were rammed up with a small rod. The 
teeth on segment all being rammed up, the 
set screw g was loosened, the segment drawn 
and moved around, letting the last tooth of 
segment rest in the last tooth of mould, to 
serve asa guide. Tighten set screw and ram 
teeth as before, repeating the same until en- 
tire circle of teeth are complete, after which 
the spindle is removed, mould dressed (using 
calipers to get core prints (Fig. 1) in cen- 
> a oe * 


About Patents, 
Editor American Machinist : 
There appear ever and anon, articles in 


your columns bearing on patents, patent law, 
|inventors, etc., which it is well worth the 
time of even the industrious inventor to read 
' and well consider, then ask himself if there 
'are not other channels into which he can turn 
| his thought and industry, that offer a better 
| foundation to build on. From the fact that 
| ninety-five per cent., or nearly that, of patents 


are valueless, it would appear that the ques- 


quire more courage than I possess to recom- 
mend a company tochange to any American 
tool steel within my knowledge, especially 
where from 50 to 75 tons of best quality 
English steel is yearly put into cutting tools 
by one manufacturer and sold all over the 


tion just stated above would be in order. 
Supposing wealth to be the influencing in- 
centive of the inventor, the chances are that 
the road. to it does not go by way of the 
Patent Office, but in economy in getting the 
most for one’s labor, in taking advantage of 


world, The quality of steel ope wses in his | everything that tends to better one’s condition, 
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It has been my fortune to have known a) 
number of inventors, and known many of | 
their schemes, some of which were perfected 
and patented, while others were not. 

The first scheme I will refer to was not | 
only to make the inventor rich, but to put a| 
stop to the devastation of our forests—a thing | 
for which the rising generation would be 
duly thankful, etc. All this was to be ac-| 
complished by cutting up old rails and mak- 
ing ties of them. The tie consisted of two 
pieces of cast iron bolted between two rails | 
cut the length of a tie; the cast pieces had 
bent holes cored through them, in which the | 
spikes were to be driven that were to hold the | 
rails to the tie. These cast pieces were made 
the shape of the rail, and such width, 
when bolted between the old rails that were | 
to form the tie, that their flanges would al- 
most touch each other. They were also | 
bolted in, the right distance apart, so when 


| could hope to do would be to make some- 
thing more reliable, cheaper,or work with less 
friction, so the loss of power would not be so 


| great, and therefore work more economically 


than pumps already in use. And that steam 
of high pressure was practically more eco- 
nomical to use than that of low pressure, 
and that, so far as gaining power was concern- 
ed by any means whatever, it w 
possible as it would be totake a pound of iron | 
and increase its weight by changing its form. 


In a few days after the above occurred, [ | 
had the pleasure of looking over the drawings | | 


of a design of an ‘‘improved steam enginé in- 
dicator” that I was very favorably impressed | 


|with. Instead of a piston, this indicator had 
|a diaphragm spring. 


A lever was attached | 





has to do with it. 
to it (the diaphragm), and had a very simple | ee eae ee 2 


| parallel motion, owing to the slight travel of | | 
the diaphragm compared with that of a pis- | 
|ton ; it would be necessary to connect the dia- | 





to know it, if such information can be had, | 


without the trouble and expense of ‘‘working | 2”; 


it out.” C. O. Sing. 


An Objection. 
Editor American Machinist : 


Your correspondent, ‘‘ Jar-Yes,” seems to 


|in the center of column. 


The speeds are suitable for 3’, 1”, 14’ to 
the horizontal or driving shaft carries 
a bevel pinion, which drives a vertical shaft 
This shaft carries 


| on its lower end, just below the bevel gear, a 
| pinion, which gears into a large spur wheel 
| shown under the bed plate of machine ; this 


| put upon me the necessity of intimating to | 


as just as im- 
waka | the readers of the AMERICAN MACHINIST 


that I don’t mean what I don’t say—that is, 
not always. If he wants to argue that knowl- 


| edge is of no value, that mental cultivation | 


| doesn’t pay the young mechanic, that oppor- 
‘tunity doesn’t generally pick out the best 
qualified, it might be proper for him to use 
his own name ; but I don’t know what mine 
FRANK RICHARDS. 





-/2>- 


The question is being agitated in Boston 


of the city owning and operating all public | 


the rails were spiked down the track would! phragm very close to the fulcrum of the’ electric light and gas plants. 


be the right gauge. When the tie 
was in position, the flanges would be 
down and with the track rails resting 
on the heads of the tie rails and cast- 
iron pieces. The amount of curve 
necessary to give the spike holes 
could be determined by practice ; to 
begin with, they would be made so 
the spike would drive about as hard 
as they do in a wood tie. The in- 
ventor of this tie, at my suggestion, 
asked the opinion of a practical rail- 
road man as to the merits of his tie. 
My own opinion was that he had a 
good thing, and that it would bea 
success, at least on western roads, 
where timber was scarce and old rails 
plenty and cheap. But the rail- 
roader had a very different opinion. 
He said that the first train over a 
track laid on such ties would loosen 
every spike, and that the noise of a 
train over loose rails on metal ties 
would be deafening, and that the 
wear on the metal surfaces would be 
so great as to condemn it in a short 
time. This was a severe criticism, 
but, after watching a train pass, and 
noting how the ties bob up and down 
as the weight of a wheel is on or off, 
it was concluded that his judgment 
might be well founded. I do not 
know what the inventor has con- 
cluded to do about it. I told him 
metal ties were largely used in 
Europe, and that it would not be 
amiss to investigate it further, for the 
opinions of even practical men were 
not always to be tied to. 

The next invention that I remem- 
ber was to supplant pumps of every 
description, except possibly those 
used for well and cistern use; in 
fact, I never knew an inventor who 
was at all backward about telling of 
the great things his ideas would do 
when put in practice. It affords 
them pleasure, and I do not know 
but what ‘‘ the pursuit of happiness” 
includessuch pastime. This ‘‘pump,” 
as the inventor called it, was to work 
on the combined principle of hy- 
draulic ram and injector. The water 
is set in motion by means of a vacuum, 
and its acquired velocity forces it through 
tubes into the main at any required press- 
ure. The inventor's idea was that by using 
a vacuum, only a very low pressure of | 
steam would be required ; in fact, ‘‘ less than 
no pressure at all would do.” He asked my 
opinion of his pump, saying that he had re- 
ceived some very flattering replies from his 
patent attorney concerning it. There was | 
nothing very flattering about my opinion, but 
I do think it contained some elements of 
truth. In the first place, I doubted very 
much if there was anything new in his com- 
bination, and even if there was, it would be 
no better nor as good as many pumps in 
use. I tried to impress the fact that it re- 
quired just a certain amount of power to 
raise a given amount of water to a given 
height, no difference who did it, or by what 
means it wasaccomplished, and that precisely 
the same amount of power would be develop- 
ed by the water falling. The only thing he 








AUTOMATIC VERTICAL TAPPING MACHINE. 


lever, in order to give the pencil end the | 


usual amount of travel. Thearea of the dia- 
phragm was the subject of considerable 
thought; the conclusion arrived at was, to 


give it two inches of area for every inch of | 


travel of pencil. The object in substituting 
the diaphragm for the piston was, of course, 
to avoid the leakage and friction of a piston, 
which are very objectionable features. 

Now it so happened, at the time I speak 
of, you asked for a copy of No. 2, Vol 2, and 
in looking for it I found many of your first 
issues that were very interesting. One in 


particular (Vol. 2, No. 32), that contained a | 
whole encyclopedia of information on indi- 


cators by that prince of writers, ‘‘ Chordal.” 
I took this copy to my friend and asked him 


to compare the sketch of Wiegand and Le | 
Van’s indicator with his own, and see if he | 
could find any practical difference between | 


theirs and his. I could not. Now, if there 


is any good reason why an indicator of this | lar to that used on the common back-geared 


kind would not be a good one, I should like’ 


Automatic Vertical Tapping Machine. 





The cut shows a large vertical tapping ma- 
chine, designed for tapping heavy nuts from 
8" up to 2”, or larger if desired. The object 


is secured to a vertical shaft, which carries 
another pinion matching into teeth cast in the 
lower edge of pan, thus causing the pan to 
rotate at the rate of 1 revolution to 33 of tap 
spindle. Allowing 30 threads on the tap 
(which is about the average), there will be 
some 4 or 5 revolutions left after the nut is 
tapped in which to change taps, replace nut, 
etc. Little enough time, but it proves to be 
sufficient. The vertical shaft in center of 


/column also carries a large pinion with very 





fruns down hill. 


‘in giving it the form shown is to get rid of | 
'the labor of raising and lowering the heavy | 
tapping spindles, which is no sinecure, as | 


|they are made of 28 steel, and carry in ad- | 


dition a gear wheel, tap holder, and tap filled 
with nuts, 

The machine revolves before the operator, 
and raises each tap as it is presented to 
/him, so any person who can handle the 
/nuts is able to operate it. The machine is 
|driven by a belt as usual. The cone or 
| belt pulley is loose on the horizontal shaft, 
and so arranged that it can be made fast 
to the shaft for light work, or made to 
operate said shaft by external back gear 
for heavy work; this arrangement is simi- 


lathe, 





wide face, into which the 6 gears on the tap 
spindles mesh; the length of face on the 
large pinions is great enough to allow of a 
sufficient amount of end motion of tap spindle 
to raise the tap out of the nut, and 
also to allow it to tap clear through 
the nut. 

The top end of each of the tap 
spindles is a 3” pitch double-threaded 
screw, surmounted by a disk; the 
disk is loose on the spindle, but the 
screw is keyed to it; on the top of the 
central column is a sleeve, which is 
prevented from rotating with the 
column by an opposing spring on the 
atch, which supports the top of 
center column. This sleeve carries 
on it a spiral rack and flat bench, 
followed by an incline. As each tap 
spindle comes around, its screw en- 
gages in this spiral rack, which runs 
it up. When it reaches its highest 
position the disk on the top of the 
shaft passes over it and down the 
incline, the spindle drops down, the 
tap entering the nut which has been 
placed for it. 

The pan is filled with water within 
two inches of the top, and has 4” of 
oil on its surface; the nut is sub- 
merged in oil while being tapped. 
The spindles are provided with patent 
tap-holders, which admit of their be- 
ing removed and emptied when filled 
with nuts without stopping the ma- 
chine; the machine is capable of tap- 
ping 6,000 to 8,000 2” nuts in ten 
hours ; it weighs 4,500 pounds. The 
machine is made by the National 
Machinery Co., Tiffin, Ohio. 

ae 

The Engineer (London) says : 


The Sait Union is not to be without 
competition. In addition to the new 
works at Winsford, recently started, 
twenty-seven acres of land have been 
purchased within a few hundred 
yards of the Salt Union brine shafts, 
and operations for sinking a shaft 
have been commenced by a London 
syndicate. Onadjacent land another 
similar venture has been started, a 
body of Widnes chemical manu- 
facturers having bought what is 
known as the Witton Hall estate for 
a like purpose. 


Well, there have been a good 
many ventures in oil in this country 
since the Standard Oil Company set 

out to control the market, but they all gravi- 


tate to the Standard as naturally as water 


Perhaps our neighbors 
across the water will tind corresponding con- 


| ditions in salt. 


ee ee 

The young girlin Anderson county, who, 
| by her own efforts, made two bales of cotton 
last fall, in order to pay for her schooling, is 
worth her weight in gold. If there was more 
work and less dress parade about our girls in 
town and country, there would be less com- 
plaint of hard times. Working girls are the 
jewels of the country. Lazy and trifling 
men, young and old, are drones and positive 
evils to society.—Augusta (Ga.) Chronicle. 

pe 

Societies similar to building and loan asso- 
ciations are in some parts of the South oper- 
ated to furnish money for building factories. 
The money comes from the association funds 


|to build the factories just about as it ordi- 


narily comes to build houses, 
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Main’s Hot Blast System for Steam- 
ships. 





The long routes made by the steamships of 
the U. S. & B. M. SS. Co., the routes ex- 
tending through. tropical seas (crossing the 
tropics four times and the equator twice, out 
and home,) and also the heavy cost of fuel in 
Brazil, necessitated decisive and intelligent 
action on the part of Capt. J. M. Lachlan, 
General Manager of this line, so as to enable 
him to reduce the cost of fuel. Capt. Lach- 
lan is also intrusted with other heavy inter- 
ests in steam shipping, and he deems it his 
first duty to take good care of the cargo en- 
trusted to the companies in which he is inter- 
ested, and thus secure the deserved support 
of the shipping public, and hold their custom. 
The SS. ‘‘ Advance,” belonging to the U. 
S. and Brazil Mail SS. Co., 
runs from New York to Rio 





and coal per I. H. P. 1.4 pounds. The hot 
air was delivered to the furnaces ata tem- 
perature of 250° and the waste gases in the 
smoke pipe were discharged at a temperature 
of 440°. The value of drawing the vitiated 
air out of the holds, saloon, coal bunkers, 
fireroom, and engine room, is in the fact 
that a constant current of pure air is kept 
circulating through the ship, and consequent- 





ly stopping the precipitation of condensation 


Ordinary 
Ventilator 


tem is successful, and a common-sense one. 
At the way-ports the engines were stopped, 
the blower was also stopped, and the dampers 

and furnace doors all tightly closed ; then | 
the steam was held until the departure of the | 
ship, and thereby the. blowing off steam, the 
burning of coal, and the expansion and con- 
traction of the boilers (causing leaks) were | 
prevented. Again (owing to the forced blast), 
steam was easily kept up in the tropics when 


Ordinary 
ventilator 











Janeiro, Santos, and return, 
a distance of about 5,787 
miles each way. The coal 
consumption on this steamer 








used to be 87 tons per day. 





Capt. Lachlan reduced this 
consumption to 32 tons per 
day for the same speed and 
pressure, by applying to the 











that blew up the other day at Calais, loaded 
with petroleum, if she had had a positive 
blower, pulling the escaped gases out, would 
have met the end she did, and the loss of life 
that occurred ? I do not think so. 

‘* These hold pipes are not expensive (No. 
16 galvd. iron) with registers some 10 or 12 
feet apart. 

‘* Again, take a passenger ship in the Red 
Sea, where the passengers are, so to speak, 
sweltering in bed at night with the heat ; 
suppose a small blower drove air sent through 
a small refrigerator (cooled air low down) in 
their room, and the upper pipes pulled out 
the vitiated air and sent it flying into the fur- 
naces ; would it not conduce most materially 
to the health and comfort of the passengers ? 
I will make bold to say that the line that 
would adopt this system, as I see~it, would 





not be able to carry all the 
passengers that would offer. 





























In the case of crowded troop 
and hospital ships it would 
be most invaluable.” 


—_——.. > ——____—___ 




































































boilers a device called the 





Marine Generator and Circu- 
lator, which is not shown in 
our illustrations. Finally 
the coal consumption was re- 
duced to 22.2 tons per day; 
this was effected by using 





























: The fastest long-distance 
run ever made in the South, 
and one of the fastest ever 
made in the regular railway 
train, was made from Sa- 
vannah to Jacksonville. The 





Main’s Hot Blast system, of 























which we give illustrations. 
But a reduction in coal 
was not the only ad- 
vantage gained; the 
cargo was, on its ar- 
rival in New York, in 
a great deal better con- 
dition than it ever had 








been at the end of any 
voyage. 
The description of 


usual ventilators into the 





ship’s holds sent in acon- 





this apparatus is as fol- 
lows: A represents two 
double-ended boilers 


B 



































stant supply of pure air. 
The positive blower draws 
































the impure air out of the 








with six furnaces in 
each ; B represents the 
air heater, placed at the 





holds and throws it into the 
furnace, and it is burnt 








SS 


base of the smoke pipe; ae fo 


there. Again, the heat in 





tive blower on the 
lower deck, adjoining 
the engine room; D 


C represents the posi- 


represents the ventila- kone 
ting pipe conveying the 

air from the holds, fire £ 
rooms, coal bunkers, 

saloons, etc., to the 
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the smoke-stack before the 
application of the system 
was 670°; nowit is held at a 
maximum of 440°, and at 
the entering of the furna- 
ces never less than 250°. 
The combustion of coal was 
slower, being more perfect, 
as the exact quantity of 
air to produce the same was 
forced in. The air pressure 
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blower; EH represents a series of heating pipes 
in the boiler connections, leading the air 
from the air-heater to the furnaces, and 
represents the construction of the hollow 
furnace front, for the admission and regula- 
ting of the hot air, to the furnace and ash- 
pit. 

The following results with this system of 
hot blast were obtained during the return voy- 
age of the SS. ‘‘ Advance.” The running 
time was 500 hours; bituminous coal consum- 
ed, 470 tons; revolutions per minute, 64; 
steam pressure, 80 pounds; I, H. P., 1,488, 
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tion, and the absence of cold air 


Engine vestibule train, in charge of 

Room conductor Wright, left Sa- 

4 oom Fire Room Boilers Fire Room Coat oe are cae pees 

U L Fowl A int or at an average speed of 52 
WUT ee idles Oe ue 
: ' of the distance was run at 
the rate of T5~e 

(or what is commonly called | there was no breeze, and so the main- | | itt Mak 

c | > sweat) in the holds. This| tenance of steam was found to be en- | The engine 
was fully borne out by the | tirely independent of the condition of | ' hauled a bag- 

pure atmosphere in the holds | the atmosphere. It may also be re- | s¢ gage car, three 

during the voyage, and the | marked that, during the voyage, the TY Ss heavy eonktieain 

cemeeeeen tele dry, clean condition of the | boilers were remarkably tight, which ~~ h $3 ies pea ee ee 
coffee and cocoa bags when.| is thought was due to the closed fur- = hes * iatiaile dining 

discharged. Of course, the | naces, hot air supply, good circula- |/ nate. sa ala ate 


! (Ga.) Telegraph. 





draught in the furnaces and tubes ; 





all these causes produced a uniform 
temperature of the boilers, and so B 
prevented leakage. 
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Blower 






















































































In a letter to Mr. B. Waymouth, 
Sec’y Lloyd’s Register of British and 
Foreign Shipping, Capt. Lachlan 
makes the following remarks: Sup- 
pose this system (Main’s Hot Blast) 
on board a large emigrant ship, in 
heavy or rainy weather, when the 
people have to be battened down. As 
long as the usual ventilators send air 
down into the steerage the Root’s posi- 
tive blower will draw the vitiated air 
out, and the people will be breathing 





pure air always, and you pull that bad 
air out and burn it, and all the volatile 
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Waste-Gases 





Hot Air 



































































































































Hot Buast SysTEM FOR STEAMSHIPS. 


by water test, before entering the heater 
at the base of the smoke-stack (forced by 
blower) was three inches, and at furnace 
door three-quarters of an inch, these press- 
ures giving all the steam required at a 
pressure of 80 pounds, and a speed of 12 
knots. These results were more than expect- 
ed by Capt. Lachlan, and he has therefore 
ordered to fit all the company’s ships with the 
same apparatus. Indeed, where a compound 
engine develops the indicated horse-power as 
stated, and only consumes 1.4 pounds of coal 
per I. H. P., it is fair evidence that this sys- 








gases that escape from coal as cargo or bunker 
coal, you pull out and burn, and keep a pure 
supply there. 

‘** Again suppose a petroleum loaded ship— 
all the gases that escape from the same can 
surely be pulled out and sent flying into the 


, The result of stopping work on the Pana- 
ma Canal may yet havea serious outlook, 
‘not counted upon. There are thousands of un- 
employed laborers on the Isthmus, and they 
are not generally of a class that stops at trifles. 
Unless work is soon resumed there may be a 


furnaces and burnt ; no fear of an explosion | good-sized army of starving men to keep in 
in your pipes in the breechings, as you mix | subjection. 


the hold air with air pulled out from other | 
places. Recollect that at the heater at base | 
of smoke stack the water pressure is 3 inches, | 
showing a rapid and strong flow of air. 


** Do you think that the French steamship | 


omemee i 





According to news from Chicago, a cable 
car full of passengers was struck by a loco- 
motive and hurled thirty feet, with the re- 
sult of fatally injuring but one person, 
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The Steel Question. 





We publish this week among the “‘ Letters 
from Practical Men,” a communication from 
one who occupies a position of responsibility 
in an establishment which uses tons of tool 
steel yearly, and in which we know that re- 
sults are very closely and systematically 
watched. 

Our correspondent’s experience has led him 
to a conclusion regarding the comparative 
merits of American and English steel dia- 
metrically opposite to the view-taken in our 
editorial of Feb. 14. The letter needs no 
apology, either from the writer of it or from 
ourselves. It is, we believe, the honest ex- 
pression of an opinion founded upon practi- 
cal experience, and as such is entitled to 
consideration. 

We have no desire other than that the 
truth shall be arrived at, in this as in all 
other matters, for we believe, as our corre- 
spondent says, that the truth is best for all in 
the end. If the only reliable tool steel to 
be had in this country is that which is im- 
ported from England, then we believe it is 
for the best interests of the vast majority of 
our readers to be made aware of the fact. 
As we said in our first article upon the sub- 
ject, we regard the matter of the selection 
of the best possible steel for the given pur- 
pose as one of prime importance. We think 
that our position as a manufacturing nation, 
and the degree of success which we shall 
attain in competition with other manufactur- 
ing countries, depends to a considerable ex- 
tent upon the quality of the tool steel which 
we may be able to obtain and use. 

So far as the question of patriotism enters 
into the matter, we believe it consists in seek- 
ing the greatest good of the greatest number, 
and this we imagine can best be done by 
furnishing our American manufacturers with 
the best steel obtainable, regardless of its 
origin. 

But it is our opinion, as a result of our 
own experience, that American steel can be 
had which is fully equal to English steel, 
and we cannot, of course, be expecied to 
forsake a conclusion drawn from our own 
experience, simply because some one else 
from his experience has drawn a different 
conclusion. 

Every mechanic will naturally, and, we 
think, properly, be guided in such matters 
mainly by his own experience, and our prin- 
cipal object in calling attention to the subject 
in the first place, was to induce those who, 
from prejudice or some other cause, had had 
little or no experience with the best American 
steel, to acquire that experience by a full, 
fair and intelligent trial. 

We know of a number of establishments in 
which American and English tool steels have 
been given thorough and practical tests side 
by side and a conclusion arrived at favorable 
to the American steel. 

In one of these places dental tools are made 
—a class of work in which the quality of the 
steel used is of supreme importance, aud in 
which the cost of the steel plays an unimport 
ant part compared with the entire cost of 
the finished tools; thus giving little induce- 
ment to seek mere cheapness of steel. 

Thorough tests continually made in this 
establishment, with special devices for the 
purpose, and solely with the object of 
finding the best vbtainable steel for the pur- 
pose, have demonstrated the superiority of a 
certain American steel over any other steel 
obtainable. 

It is true that our best American tool steel 
is made of iron which comes from Sweden, 
and that, so far as known, there is no iron 
produced elsewhere from which steel of equal 
quality can be made. Our American steel 


makers pay a heavy import duty upon this. 


iron, while the English steel makers import 
it free. But while this undoubtedly affects 
the cost of the steel, we think no one will 
assert that it affects its quality, so long as the 
iron is imported and used. 

———__ > oe —___——_- 


Our English Friends. 





In our issue of Jan. 3 we took occasion to 
draw a comparison between English and 
American workmen, found in our American 





shops, and attempted to show what influence 
this might have upon the methods of manu- 
facture in the two countries. We simply 
mentioned these differences, without saying 
or intending to imply that on account of them 
the one was a better mechanic than the 
other. But we seem to have touched a ten- 
der spot in the breast of one of our English 
contemporaries, which seems to consider it- 
self called upon to defend the British work- 
men from what it wrongly imagines to be an 
attack. 

After unjustly accusing us of doing various 
unpleasant things, ‘‘ sneering,” among the 
others, it makes the statement that ‘‘ the 
backbone of American manufactures is to be 
found in the presence of skilled British work- 
men in the workshops of the States.” 

Now we know of many highly skilled 
workmen in our shops, who have come here 
from England, but we never suspected them 
of constituting the backbone of our manu- 
factures. We know perfectly well that En- 
glish mechanics bring mechanical knowledge 
to this country whichis valuable to us, but, 
on the other hand we also know that the 
English mechanics usually find much to 
learn on coming here, and also that those 
who have been here and tried it are usually 
free to acknowledge that fact. In this con- 
nection it may not be amiss to call the atten- 
tion of Ironmongery to the fact that, not long 
since, an English firm of machine tool build- 
ers advertised in this paper for English fitters 
and turners returning home who had worked 
in this country on fine machine work. We 
do not pretend to say that this proves that 
English machinists must come here in order 
to make highly skilled workmen of them- 
selves, but we think it does show that some- 
thing can be and is usually learned by En- 
glish workmen in American shops. We have 
no doubt, either,that most American workmen 
might learn some things by working for a 
time in English shops, or in the shops of al- 
most any foreign manufacturing country, for 
that matter; only it is not so likely to be 
tried, because the incentive to immigration is 
lacking, and immigration brings us most of 
the knowledge which might be gained in 
that way. It as illy becomes nations as indi- 
viduals to claim to ‘‘ know it all.” 


—-- ogee ——— 


Fire Insurance. 





We have received from Mr. C. J. H. 
Woodbury the report of the Boston Manu- 
facturers’ Mutual Fire Insurance Co., and 
the joint report of the Associated Factory 
Mutual Insurance Companies, the latter com- 
prising nineteen mutual companies located 
in New England and Pennsylvania. 

Both reports contain matter which can 
hardly fail to be of great interest to the own- 
ers of manufacturing plants. That part of 
the report which treats of the cost of insur- 
ance and of the effect upon this cost of con- 
certed efforts by all the companies interested 
in reducing to the minimum the risk of 
tire, is especially suggestive. This con- 
current action began in 1878, and resulted 
in the lowering of rates 5 cents to 25 cents 
on each $100 of risks carried, and at the same 
time there was a steady increase in dividends 
paid to members. The total gain to mem- 
bers in concession of rates and increased divi- 
dends being estimated at not less than $5,- 
000,000 for the ten years—1879 to 1888 in- 
clusive—a sum which far more than covers 
the estimated cost of the improvements and 
additional safeguards called for. 

The actual cost of insurance for twelve 
months is placed at 30 cents per $100, and it 
is stated that, ‘‘according to the experience 
of the last few years, the cost of general and 
special inspection, making plans, printing 
and distributing documents, making special 
investigations of oil, hose, sprinklers, etc., 
etc., comes to one hundred and fifty dollars 
per year on each million dollars of risks in- 
sured.” This expense is apportioned among 
the various companies in proportion to the 
risks carried by them. 

The report on automatic sprinkler protec- 
tion, by Mr. Woodbury, is very instructive. 
It embraces the period from 1877 to 1888 in- 
clusive, The claims paid on fires occurring 





in factories without this protection averaged 
$17,343.94 for each fire. The claims paid 
for fires occurring in factories having auto- 
matic sprinklers averaged only $3,382.57, 
and even this is not as good a showing as 
would be made if the report covered only a 
few of the most recent years, because the 
automatic sprinklers have within that time 
been improved in sensitiveness and reli- 
ability. 

In the matter of hose used in factories for 
fire protection, it has been found, as the re- 
sult of a special investigation, that a great 
deal of it is utterly unfitted for the purpose it 
is supposed to serve, and that some of it is 
not made for the purpose of extinguishing 
fires. This is clearly shown by the fact that 
agents of the associated companies, sent to 
hose manufacturers to ask for prices, were in 
more than one instance asked ‘‘ whether they 
wanted hose for actual use in a fire depart- 
ment, or hose only to be put upin order to 
satisfy an insurance inspector ?” 

Much valuable information is given regard- 
ing the selection, care and use of hose, it be- 
ing especially emphasized that factory hose 
should always be full size (2} inches), not 
only because this makes the fittings inter- 
changeable with those of the city depart- 
ments, but because a far greater proportion- 
ate efficiency is attained by the larger size, 
owing to the smaller frictional resistance, 
and also to the much greater effect of heavy 
streams of water which penetrate through 
the flames or heated gases and reach the coals 
or source of the fire, instead of being dissi- 
pated by evaporation before reaching it. 

On the question of friction the report says : 
‘The influence of a slight difference in the 
diameter of hose on the loss of pressure by 
friction within it is far greater than is gener- 
ally supposed. Thus, for any definite num- 
ber of gallons per minute flowing, the loss 
of pressure due to friction per 100 feet of 
hose, whose diameter is 2} inches, is 70 per 
cent. more than in hose of the same smooth- 
ness whose diameter is exactly 24 inches, and 
the loss in hose just 2 inches in diameter is 
three times as great as in that which is 24 
inches.” 

The effect of various degrees of smooth- 
ness in the inside of hose is also considered, as 
well as various forms and sizes of nozzles. 
Altogether these reports confirm our pre- 
viously held opinion, that these companies are 
upon the right track regarding fire protection 
and insurance. 


TRS PIONS amp) 
(UEC smERS 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If 80 requested, neither ame, correct initials nor loca- 
tion will be published. 




















(101) J. G. G., Chambersburg, Pa., asks : 
Where can I procure A. E. Seaton’s Manual of 
Marine Engineering? A.—It is published by C. 
Griffin & Co., London, England. You may procure 
it in this country from any dealer in scientific books. 

(102) J. M. R., Sherbrooke, Canada, asks : 
Please give name of book which will give me in- 
structions in working magnetic ore, to convert it 
into pig-iron. A.—Probably the treatise on Steel 
and Iron, by W. H. Greenwood, will be of service to 
you. 


(108) H. B.8., Hancock, Del., writes: I 
want to bea machinist. Will you please tell me 
what studies I should take up? I have got through 
with arithmetic. A.—Take up the study of element- 
ary geometry; and study the articles on Practical 
Drawing, now being published in the AMERICAN 
MACHINIST. 


(104) G. D. G., Corry, Pa., asks: What is 
the difference in the tractive power or adhesion be- 
tween chilled wheels and steel tired wheels for loco- 
motives? A.—The adhesion of steel tired wheels 
will be greater than that of chilled wheels. We 
have no data of any experiments made with a view 
of ascertaining the difference. 

(105) If F. D., Bellows Falls, Vt., will use 
finely pulverized spelter solder instead of silver, 
letting it flow into the joint when it melts, we think 
he will have no trouble in brazing his copper wire. 
Use borax mixed with water fora flux. Any kind 
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of heat, hot enough to melt the spelter will do. 
For small wire a pair of hot tongs are good, but the 
blow pipe will answer. 


(106) W. C. G., Valparaiso, Ind., asks: 
What is the philosophy of the statement made by 
barbers, that sometimes, when a razor is not sharp 
enough to cut, they lay it aside, and after a long 
time, when they take it up, it will cut? Please give 
full theory. A.—We do not know whether razors 
get sharp by being laid away or not, and if they do, 
we do not know the reason for it. 


(107) D. K. E., New Haven, Conn., asks : 


In cutting tin with punch and die, which is most ad- 


_ vantageous, to have the die hard and the punch 


soft, or both punch and die properly tempered? A. 
—We believe it is the general practice to use a soft 
punch. A better fit is obtained where the shape is 
irregular and the punch has a tendency to spread 
out at the end and fit the die closely. 


(108) G. B., — , writes: Please inform 
me how to take up the wear of the live spindle of a 
lathe, horizontally and vertically to make it bore a 
parallel hole? A.—After determining in which di- 
rection the spindle must be moved to bring it in line, 
it will be necessary either to put in shims to move 
the boxes, or make new ones. A method of de- 
termining which way it must be moved is given in 
our issue of May 12, 1888. 


(109) J. K. H., Cleveland, Ohio, asks: Is 
it necessary to have, for blue printing purposes, 
ammonia citrate of iron and ammonia besides? If 
so, what kind, and how much? A.—Dissolve 2 
ounces of citrate of iron and ammonia in 814 ounces 
of water; also dissolve 1% ounces of red prussiate 
of potash in 84 ounces of water ; when the two are 
dissolved mix them in a dark bottle and keep it ina 
dark place for future use. Ask for the chemicals 
as here given, and accept no others for a substitute. 


(110) J. C., Stellarton, N. 8., asks: Can 
you tell me of anything better than lead for heating 
small articles to temper them? I have heard that a 
mixture of equal parts prussiate of potash and com- 
mon salt was better. A.—Such a mixture as you name 
is used to some extent, though lead is usually em- 
ployed, and we think in most cases, if not in all, is 
as good, if not superior. The main thing in heating 
steel is to put the right amount of heat into it with- 
out altering it in any other way. A lead bath is an 
excellent way of doing this. 


(111) J. W.B., , writes : In the'shop 
which I have charge of, and in which I am endeavor- 
ing to lower the cost of production, the owner 
furnishes me with common emery wheels for tool 
grinding, claiming that they are as good as any 
other. Iclaim that if he will furnish me witha 
grindstone or corundum wheels I can reduce the 
cost of tool dressing 30 per cent., and do better 
work. Please give your opinion. A.—If you 
mean common emery wheels used dry, we think 
you are unquestionably right. Within the past few 
years, however, there have been introduced special 
tool grinders, which use emery wheels with water. 
Being made especially for the purpose, they are 
very efficient machines for the purpose, though 
probably not more so than the best grindstones, 
mounted equally well, run at the highest safe speed 
and kept true. 


(112) C. E. W., Turnwater, Wash. Ter., 
writes: Please explain by what law of natural 
philosophy can the fact (?) that gases sometimes 
spend their forcesin one direction only be explained? 
I stand against Chambers’ Encyclopedia, which says 
nitro-glycerine expends its force ‘in the direction 
of those points in actual contact with the com- 
pound.”’ A.—Such a thing admits. of no explana- 
tion, simply because it is not true. Gases, in ex- 
panding, exert their forces in all directions equally. 
The force exerted by an explosion should not be 
confounded with the effect of an explosion; for, 
while the total force developed by the explosion of 
certain amounts of two different explosives might 
be the same, the visible effect might differ greatly 
on account of the difference in the character of the 
explosives. A quantity of gunpowder laid upon an 
iron plate and exploded might not injure the plate 
in the least, while a quantity of nitro-glycerine suf- 
ficient to develop an equal total force might de- 
stroy the plate. The reason for this is, not that 
gunpowder expends its force upwards, and nitro- 
glycerine downwards, but that the former is much 
slower than the latter, and takes time to expand 
against the pressure of the atmosphere. Nitro- 
glycerine is sufficiently packed by the pressure of 
the surrounding atmosphere, and objects at some 
distance from it are protected by the intervening 
cushion of air: but it does not follow from this 
that the force is expended in the direction of the 
points in contact only. The law of action and re- 
action applies to the force exerted by gases expand- 
ing, as well as other forces. 

(113) T. E. W., Marquette, Mich., writes : 
We haveavalve in the bottom of a water tank 
which is 16 feet high and about 18 feet in diameter. 
The valve is like the sketch enclosed. As you will 
observe, it isa common clack valve made of cast- 








’ iron, with a rubber gasket fastened in it to make a 


joint with the seat. This valve opens to an angle 
of a little over 30 degrees, and cannot open further. 
Now, when it is opened and then let down sudden- 
ly, it will rebound and fly open, and if let alone 
will keep bounding up and down indefinitely. The 
only way to stop it seems to be to hold it up fora 
moment and then let it back down gradually. Often 
in doing this, the water will force it down so power- 
fully as to jerk the rope out of a man’s hand, by 
which the lever is lifted, and it will then keep 
pounding until stopped, When it is bounding, if 





one forces the lever down, it is difficult to keep it 
down, the valve bounds back so forcibly. The pipe 
under the valve is about five feet long, and leads 
into the open air ; its diameter is some eight or nine 
inches. An attempt was made to stop this by pro- 
viding a hole to let air under the valve, but this 
does not seem to help it much. Can you explain 
what it is that causes this, and tell me how it can be 
prevented ? A.—If the sketch shows the correct pro- 
portions, or nearly so, we should say the rubber 
gasket is too thick, which will give the valvea 
greater power for rebounding than if the rubber 
were thinner. We also notice that the valve seat is 
perfectly flat; we should make it slightly conical, 
so that the valve seat will form an angle, say of 
about 15 or 20 degrees with the axis of the valve; 
shape the rubber gasket to suit the valve seat, and 
do not make it so thick as it is now. 


(114) G. E. D., Washington, D. C., sends 
us two sketches of lever safety valves. One sketch 
is marked A, and represents the ordinary arrange- 
ment of a safety valve lever, that is to say, the 
valve is between the fulcrum and the weight. The 
other sketch, marked B, represents a safety valve 
lever with the fulcrum between the weight and the 
valve; in this case the valve is pressed upwards in- 
stead of downwards. In both cases the distance 
between the valve and fulcrum is 13 inches, and 
the pressure on the valve is 196 pounds. In sketch 
A, the distance from the center of the valve to the 
center of weight is 124 inches, making the total 
distance from the fulcrum to the center of weight 
equal to 14inches. In sketch B, the distance from 
the fulcrum to the center of weight is 124% inches. 
In connection with these sketches he says : Insketch 
A a weight of 2344 pounds is required to balance 196 
pounds’ pressure on the valve, and asks: Will the 
same amount of weight be required in sketch B to 
balance the same amount of pressure? A.—From 
the tone of your letter, we assume you simply wish 
to ascertain the weight on the lever, without taking 
the weight of lever and valve into account. Hence, 
leaving the weight of lever and valve out of con- 
sideration, we have the following rule, which is ap- 
plicable to both casés. Multiply the pressure on the 
valve by the distance from the center of the valve 
to the fulcrum, and divide the product by the dis- 
tance from the fulcrum to the center of the weight; 
the quotient will be the number of pounds required 
to balance the pressure on the valve. Thus, in 
sketch A, the distance from the center of the valve 
to the fulcrum is 1% inch ; hence we have 

196 X 1.5 = 294 pounds. 
The distance from the center of weight to the ful- 
crum is 14 inches ; and 
a = 21 pounds, which is the weight required to 
balance the pressure of 196 pounds in sketch A. 
This result shows that you have made a mistake in 
your calculations. In sketch B we again havea 
distance of 144 inch between the fulcrum and the 
center of valve, and since the same amount of 
pressure is to be balanced, we have, as before, 196 
X 1.5 = 294 pounds. But in this sketch the distance 
from the fulcrum to the center of weight is 1244 
inches, hence, we require in this case 


= 23.52 pounds to balance the given pressure. 
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Gear wheels and g-cutting. Grant, see adv., p. 16. 

Link Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

Duplex Gear Cutters. R. M. Clough, Meriden, Ct. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Bevryman Feed Water Heater and Purifier. Benj. 
F. Kelley, 91 Liberty street, New York. 

Drop presses, punches and shears. Williams, 
White & Co., Moline, Ill., manufacturers. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller Tube Expanders. 

‘Swift’ Sight Feed Lubricator; no glass tubes; 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 

Power measured with guaranteed Dynamometers. 
Franklin Van Winkle, 91 Liberty st., New York. 

New Catalogue of Screw Plates, Taps, Dies, etc., 
just issued by S. W. Card & Co., Mansfield, Mass. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

‘*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 

Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, 111. 

Fire Brick and Clay Retorts ; large variety ; special 
shapes to order. Borgner & O’Brien, Philadelphia. 

*“*How to Keep Boilers Clean.” <A 96 page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st., N. Y. 

Selden Packing, for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.,N.Y. 

Brown & Sharpe Mfg. Co., have a line of ma- 
chinery with S. A. Smith, 23 8. Canal st., Chicago, Ill. 

For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 188 Jack- 
son st., Chicago, Ill. 

Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row, N. Y. 








Upright drills, improved, sizes 21’’, 23’’, 25’’; 28’’, 
| A Ae if iow H finely made and great capacity. 
Currier & Snyder, Worcester, Mass. 


Split Pulleys at low prices and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker st., Philadelphia, Pa. 


Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See Feb. 14, p. 15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Fine tools and supplies for machinists and other 
metalworkers. Get our prices before purchasing else- 
where. Montgomery & Co., 105 Fulton st., N. Y. City. 


The Holly Manufacturing Company, of Lockport, 
N. Y., will send, on application, their pamphlet 
— pumping machinery and reports of duty 

als. 

With my Vacuum System, Exhaust Steam Heat- 
ing costs nothingfor fuel; Live Steam Apparatus 
altered to Exhaust. Satisfaction nteed. Geo. 
A. Barnard, 15 Cortlandt street, New York. 


W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 8, N. Y. Mechanical engineering in all its 
branches, working drawings for the transmission of 
power by steam, water, air and electricity. 


Contract work of all kinds executed promptly and 
on reasonable terms. Parties wishing grey iron cast- 
ings in large quantities can make money by corre- 
sponding with Rawson Mfg. Co., Hornellsville, N. Y. 


The Vance Lightning Flue Cutter is the tool for 
removing old flues from boilers and locomotives 
(will cut fifty an hour); sent on approval to railroad 
companies. Vance Tube Cutter Co., Geneva, N. Y. 


A system of easy lettering, by J. H. Cromwell, 
giving 26 forms of alphabets. The space to be 
lettered being divided into squares; simple and ef- 
fective. Price 50 cents. Catalogue of books for en- 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N. Y. 


‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor place, New York. 


“Binders”? for the AMERICAN MACHINIST. Two 
styles, the ‘‘ Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and 
the ‘‘ New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST Pus’e Co., 96 Fulton st., New York. 


‘Practical Drawing.” By J. G. A. Meyer. The 
above series of articles,now running in the AMERICAN 
Macuinist, should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including Feb. 14, 1889 issue, 70 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun- 
try or Canada at 5 cents each. AMERICAN MACHIN- 
Ist PUBLISHING Co., 96 Fulton st., New York. 


**Modern Locomotive Construction.”’ By J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MAcHINISsT, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 84 articles 
have thus far appeared up to and including the 
Feb. 7, 1889 issue. Copies containing these articles 
sent by mail to any part of the U. S. or Canada at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 




















J. E. Williams, St. Louis, Mo., will increase his 
machine shop facilities. 

W. S. Williams expects to build a merchants’ roll- 
ing mill at Anniston, Ala. 


The Missouri Electric Light and Power Co. will 
erect a plant at St. Louis, Mo. 


Sanders & Waddell contemplate building a wood- 
working factory at Dalton, Ga. 


The Ogilvie elevator and rolling mills at Montreal, 
Canada, were recently destroyed by fire. 


A. F. Cole is interested in a stock company to 
build a furniture factory at Tallapoosa, Ga. 


The Henderson Steel and Manufacturing Com- 
pany is enlarging its plant at Birmingham, Ala. 

The E. J. Riley Manufacturing Company has been 
chartered to manufacture furniture at Chicago, Ill. 


Cc. & D. R. Kline have purchased the machine shop 
and foundry at Gainesville, Ga. They will enlarge 
the works. 


R. P. Mosely has formed a company to build a 
foundry at Hyde Park, Mass. Work onthe foundry 
will be begun April 1. 


The citizens of Marshall, Texas, are trying to 
raise $40,000 to secure the location of the shops of 
the Paris, Marshall & Sabine Pass Railroad. 


The Laredo (Texas) Improvement Company, who 
have the franchise for the erection and operation of 
a street railway in this city, have decided to operate 
the line by electricity. 


Hitchcock & Atwood have bought out D. T. 
Libby’s carding mill at Phillips, Me. ; they will raise 
and enlarge the building, and put in machinery for 
woolen manufacture. 


Work has been commenced on the erection of the 
new plant of the Union Steel and Iron Company at 
St. Joseph, Mo., and it is expected to be ready for 
operation by May next. 

The Manchester Manufacturing Company has 
been organized, to build a $200,000 mill at Aiken, 8. 
C. The company will manufacture yarns, knit 
goods, threads and rope. 

P. J. McArdle has come into possession of the old 
Jagger works, Albany, N. Y., and proposes to form 
a company with a capital of $500,000, to putin ma- 
chinery for a rolling mill. ’ 

The Betts Machine Company, Wilmington, Del., 
has issued a pamphlet descriptive of horizontal bor- 
ing and drilling machines made at the works. The 
machines are well illustrated and quite fully de- 
scribed. : 





The Burlington & Missouri River Road will build 
during the present year repair shops at McCook, 
Neb., to cost $80,000, and which will give employ- 
ment to from 800 to 1,000 men. 


North Tiverton, Mass., wants a cotton mill, and 
will contribute land and subscribe for stock enough 
to put in the foundation and build the structure, if 
stock enough is taken to furnish the machinery. 


H. Blakeney, of Dallas, Texas, will build a two- 
story building 50x100 feet, to be used as a factory 
for bed springs, mattresses, cushions, etc. He will 
furnish employment to between 75 and 100 opera- 
tives. 


The Chicago Exhaust and Blowpipe Company is 
incorporated at Chicago, Ill., capital stock, $200,000, 
for the manufacture of dust separators, furnace 
feeders, iron pipe, exhaust fans and blowers, and 
all kinds of sheet-iron work; incorporators, W. E. 
Allington, W. H. Curtis, and H. S. Towle. 


Volney W. Mason & Co., Providence, R. I., have 
issued an illustrated catalogue of friction pulleys, 
friction clutches, hoisting machinery, elevators, etc., 
made at their works. The catalogue also contains a 
long list of references to those using their machinery. 


A meeting of the stockholders of the Henderson 
Steel Manufacturing Company will be held at Bir- 
mingham, Ala., on the 25th of March, for the purpose 
of considering a proposition to increase the stock to 
the extent of $40,000, with the view of enlarging the 
plant. ; 


The Smith Premier Type Writer Co., Syracuse, N. 
Y., send us a circular of the new type writer brought 
out by that company. This type writer, it is claimed, 
possesses many improvements over such machines 
as previously made, and its points of excellence are 
fully set forth in the catalogue, 


There is water-works agitation at Horton, Kan.; 
Milledgeville, Ga.; Waxahachie, Texas; Somerville, 
N. J., Bellefontaine, Ohio ; Fostoria, Ohio; Creston, 
Iowa; Fort Dodge, Iowa; Delphi, Ind.; Amsterdam, 
N. Y.; Anniston, Ala.; Olean, N. Y.; Cattlesburg, 
Ky.; Hopkinsville, Ky.; Paris, Ky. 

The Page Belting Co., Concord, N. H., has issued 
its 1889 catalogue of belting and lacing. The cata- 
logue contains a cipher code, and a good deal of in- 
formation of value to those buying or using belts. 
The catalogue contains a new list, considerably 
different from the ‘Old Standard List.”’ 


Messrs. Carnegie, Phipps & Co., are enlarging 
their wire nail plant at Beaver Falls. After testing 
different makes they have placed an order for fifty 
machines with the National Machinery Co., of Tiffin, 
Ohio. There is every probability this order will be 
extended, although the imported German machines, 
and others, are much cheaper. 


The Long & Jervis Foundry and Machine Com 
pany have removed from Decatur to Florence, Ala. 
Contracts have been made for three buildings ; the 
machine shop being 50x100 feet; foundry, 50x90 
feet; blacksmith shop, 30x50 feet. The capital of 
the company is $25,000. A specialty will be made of 
architectural iron work and machinery of various 
kinds. 


A mining corporation, with a capital stock of 
$300,000, has been organized in Birmingham, Ala., 
as the Pearson Coal, Iron and Railroad Company. 
The object of the company is to mine coal and to 
manufacture coke, iron and steel. The property to 
be developed by the company isin the vicinity of 
Warrior. The charter also grants the right to con- 
struct and locate railroads, build houses and other- 
wise improve their property. 

The machine shops, car shops and engine house of 
the Cincinnati, Indianapolis, St. Louis & Chicago 
Railroad were recently destroyed by fire. The loss 
to the railroad company’s property was complete, 
and estimated by President Ingalls at $200,000, upon 
which there is insurance of about one-half. The 
machinery and buildings were valued at $150,000. 
There were two locomotives in the repair shops, 
and three coaches in the car shops. 


The Troy Press says: The works of the Edison 
Machine Company at Schenectady at present employ 
750 men, but additions which it is proposed to make 
to the present plant will greatly augment the num- 
ber of employes, and add materially to the industrial 
prosperity of the city. The company is negotiating 
for the purchase of eight acres of ground in the vi- 
cinity of the present works, and on the land there 
will be erected several large buildings, so that the 
business may be greatly increased. 


Noble & Cooley’s drum factory at Granville, Mass., 
recently destroyed by fire, threw out of employment 
100 hands. The fire is supposed to have originated 
in the boiler room, and spread so rapidly as to pre- 
vent anything being saved except a few articles of 
light value in the paint shop. The main building 
was three stories high, built of wood, and was sup- 
plied with valuable machinery. Power was fur- 
nished by a water wheel and a sixty horse-power 
engine. The firm was prosperous, and will proba- 
bly rebuild. 


8. D. Warren & Co., the Cumberland Mills [Me.] 
paper manufacturers, have some big developments 
in prospect. They will build a large addition to 
their already extensive factory, an addition that 
will much increase its capacity. The new building is 
to be about 150x100 and two stories, and contain two 
or more paper machines. The change will bring with 
it considerable alteration and improvement in the 
old mill. The material for the new mill is in pre- 
paration, and work on the foundation will begin as 
the river is low enough to admit it. Somesweeping 
changes in the processes of manufacture are inti- 
mated, in particular a new method of cleansing the 
rag material, in which electricity is to be an agent. 
—Industria Journal. 
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Machinists’ Supplies and Iron. 


New York, March 2, 1889. 

Iron—American Pig.—No new features have been 
developed during the past week. Current consump- 
tion steadily absorbs a large amount, but the sup- 
ply is still largely in excess of demand. We quote 
Standard No.1 Foundry at $18; other brands at 
$17 to $17.50, No. 2 Foundry, $16 to $17, and Grey 
Forge at $15 to $15.50. 


+* WANTED 


“* Situation and Help” Advertisements only insertea 
under this head. Rate 30 cents a line for each inser- 
‘ton. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning 
for the ensuing week's issue. : 
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Wanted—See bottom of third column, page 11. 

Wanted—An educated and experienced draftsman. 
Davies & Thomas, Catasauqua, Lehigh Co., Pa. 

Draftsman, constructor, 27. Experience in marine 
engineering, mach. guns, factory erecting. Mr. Berg- 
gren, 66 Willow St., Brooklyn, N. Y 

A young man of practical shop and drafting-room 
experience desires engagement as draftsman. Ad- 
dress F, W. R., 216 Summer av., Newark, N. J. 

A draftsman with a technical education and some 
good experience wants 7 osition with some responsl- 
bility. Address Designer, AMERICAN MACHINIST. 

Graduate tech. college wishes position as drafts- 
man or assist. supt. ; specialty, high-speed engines ; 
first-class ref. West preferred. Box 69, Am. Macu. 

Wanted—A first-class machinist with $2,000; must 

be competent to take charge of shop; a good salary 
will be paid to a competent man. Box 70, AMERICAN 
MACHINIST. 
* Secretary wanted by a large, profitable Mfg. Co. 
in Northern Ohio. A competent man with capital: 
first-class references required, Address Manufactur- 
ing, Box 437, Findlay, Ohio. 

Superintendent of mfg. company in Mass. wishes 
to make a change; large and varied experience, 
with approved executive ability. Address ** Ran 
dolph,’? AMERICAN MACHINIST. 

Wanted—After April 1st, position by strictly first 
class mechanic as tool maker, where special ma- 
chinery needs developing and constructing. Good 
wages required. Address Box 71, AM. MACHINIST. 

Wanted—A first-class machinist for fine planer 
work; good pay and a steady job for a man faithful 
to the interests of his employer and capable of doing 
satisfactory work. Address No, 1 A B, AMERICAN 
MACHINIST. 

A competent tool maker and machinist wants a 
position to take charge of tool-room, or good place 
as tool maker: capable of designing machinery tools 
and special fixtures; first-class references. Address 
Cc. P. B., AMERICAN MACHINIST. 

Mechanical Draftsman—Wanted, at once, a first- 
class man capable of designing rope hauling plant, 
ventilating fans and air compress’g mach’y for min- 
ing purposes. Address. with testimonials and salary 
required, Compressor, P. O. Box ‘ H.,’’ Cleveland, O. 

Wanted—An experienced and highly skilled me- 
chanical engineer; one qualified to construct fine 
mach.; only a first-class man need apply. Liberal 
salary and permanency assured to right man. Give 
refs. and full particulars as to line of work in which 
heretofore engaged. The Lanston Type Machine 
Co., Room 104, Atlantic Bldg., Washington, D. C. 








+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
%5 cents ner line, each insertion, 





Crescent solid lubricant, clean, durable, cheap ; 
prevents hot boxes. Crescent Mfg, Co., Cleveland. 

The Crescent automatic grease cup is adapted to 
every service. Crescent Mfg. Co., Cleveland, Ohio. 

Machinists.—Increase your income without capi- 
tal or risk. See page 14, column 1. 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

August C. Christensen, 24 State St., N. Y., consult- 
ing engineer for hydr. and pumping machinery, ete. 

For Sale—Second-hand 72’ mill for boring only; 
good order. A Garvin tapping machine, new. A. L. 
Henderer, Wilmington, Del. 

For Sale—2nd-hand engine 16x36 in., 12 foot band 
wheel & Judson governor, all in good repair, $300, 
Geo. Strecker & Co., Marietta, Ohio. 

For Sale—Patent and tools for making an im- 
proved combination square bevel protractor, ete. 
H. W. Merrill, 135 Oliver st., Boston, Mass. 

Roper’s Engineer’s Handy-book, the best book ever 
yublished for Engineers. Post free, $3.50. Send for 
ist. Thos. Ordish, 1723 8. 7th st., Phila., Pa. 

Do you want anything designed, any invention 
perfected, or are there any stumbling-blocks that 
you want removed? A. H. D., Care AM. MACHINIST. 

Wanted—Parties selling to steam users and supply 
houses to handle some good selling specialties on 
commission. Manufacturer, AMERICAN MACHINIST. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send_ postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

For Sale—A foundry and machine shop for the 
manufacture of anthracite mining and general ma- 


chinery. Doing a good business. Good reasons for 
selling. For terms, apply to Wm. A. Cather & Bro., 


Shenandoah, Pa. 


FLOW OF WATER INRIVERS 
AND OTHER CHANNELS. 


By Ganguillet and Kutter. Translated, revised, 
and extended by Rudolph Hering and J. C. Traut- 
wine, Jr. 8vo, cloth, $4.00. 


JOHN WILEY & SONS, NEW YORK. 


Publishers of Scientific and Industrial Works. 
*,* Catalogues Supplied gratis and free by Mail to order, 








RADLEY’S UPRIGHT 


CUSHBRIONEL 





















2 HELVE 
aN 

Z HAMMER 
= J 

bond ,, Combinesthe bestele- 


ments essential in a 
», first-class Hammer. 

Has more good points, 
does more and bet- 
ter work and costs 

less for repairs 

than any other 
Hammer in the 
world. 


BRADLEY'S 
BRADLEY’: HEATING 


With a manufactur- 
ing experience of over 
Zz half a century, we 
\ recommend these 
machines to be the 
best, simplest, most 
durable and combin- 
ing all the essentia) 
elements. For hard 
A coal oa eoke. Indig- 
> pensableinallshopst 

keep Bradley’s Cushioned lon. 
@ mers and men fully employed 
and reduces cost of production. 


Pat. Aug. 30, 1887. J 
BRADLEY&CO.} 
SYRACUSE, N.Y. 

98 Sudbury St., Boston, Mass. 
63 Murray St., New York, 

























No. O. 


GRINDING AND 


PEDESTAL ON 


MACHINE, visa 
FOR —— 
LIGHT WORK, Poa ae 
TOOL GRIND- 
SMALLER 


ING, ETC, j 
GRINDING MA- 
CHINES IN 
ABSENCE OF 


TAKES EMERY 
OR CORUNDUM 


WHEEL TO 12 BENCH ORDI- 

IN. IN DIAM- NARILY USED. 
ETER. 

34’ ARBOR, 


"lO, MAY “IS UYOP gE ‘sseW “Wo}sog “yg ABMEH Oy B gg 





FOR SAW MILLS 
FOUNDRIES AND 


TANITE 


EMERY WHEELS and MACHINE SHOPS 
CRINDINCGC MACHINES.) For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA. 


Or HA, ROGERS, 19 John St, M7 
Bridgenort, Machine Tool Works, 


E. P. BULLARD, Prop. 
BRIDGEPORT, 





CONN. 





51 INCH BORING 





& TURNING MILLS, 
LATHES, SCREW MACHINES. TURRET MACHINES, &c. 











Freo & 


INERY 


[Prone MAC 














113 Federal St., 


93 Liberty St., | 
BOSTON, 


NEW YORK. 


THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 

New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE, 


The Hendey Geared Friction Planer, 


16inch x 16inch x 4 feet. 
For Die Work and use in Tool Rooms this planer is particularly adapted. It will plane 
accurately to a line, and stroke can be quickly changed from one inch to full capacity of 
table (4 feet), maintaining at the same time a uniform cutting speed. It has a cone pulley 
for change of speed, and automatic horizontal, vertical and angular feed. For above 
work it has proved a superior tool. 
For Planers, Shapers or Engine Lathes, address 


THE HENDEY MACHINE CO., TORRINGTON, CONN. 


MUGH TIME AND LABOR NOW LOST 


At the grindstone or tool fire can be saved by using our ‘* CRESCENT EXTRA” Steel for Machine 
Shop Tools and Dies doing hard work. Always specify it in your orders. 


MILLER, METCALF & PARKIN, 
CRESCENT STEEL WORKS. 
PITTSBURGH, PA. 





a 


ON "257 ay 














CHICAGO, Ills. NEW YORK, N. Y. 





Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


167 West Second Street, CINCINNATI, O. <a = 


‘OUR SPECIALTIES, 8, 12, 14 and 18 inch Lathes. 


“he STEPHENS’ PATENT VISES. 











QUIGK-ADJUSTING CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 


INCOMPARABLE FOR STRENCTH, DURABILITY 
FIRM HOLD AND QUICK WORK. 


Has improved Taper, Pipe and other attachments. 
in 2, 234, 344, 414, 544, and 6% inch width of jaw. 
Sold by the Trade. Send for Circular. 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK. 


Made 





REAMERS, E’Ir'c. 









LIGHTNING AND GREEN RIVER SCREW PLATES. Ps: 
Bolt Cutters, Hand and Powsr Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 


GREENFIELD, MASS. 


co., 
PICKS PAT DROe ei 
1 BELCHER & PECR Cee 


DROP FORGINGS oases 


WILEY & RUSSELL MFG. 


(ron Foundry of 7. Shriver & Go., 





S OR STEEL 
BEECHER & PECK, NEW HAVEN CONN. 


BABBITT METAL 
Cooke & Co.’s Special Brands. 

ACME, for high speeds and heavy work. 

RELIABLE, 


Write for prices or send us a sample 
order. 





Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PBICES, 





Screw Cut- 
ting Auto- 
matic Cross 
Feed, etc. 


HE 


“Star” 
Foot Lathe 
Swings 
9x25 in. 


LA 


for shafting bearings 
for ordinary service. 





+ 











Scroll Sone Hi Catalogue 
Circular Free 
Peet water | 22 CORTLANDT ST., 








NEW YORK. 


BORING =° TURNING MILLS 


MADE BY 


BETTS MACHINE C0., 


Wilmington, Del, 


From JONES & LAUGHLINS, 
PiitTspurGu, Pa, 
















‘“‘The 5 Foot Boring and Turning Machine 
which you shipped to us in August last, performs 
its work very satisfactorily.”’ 

T. M. JONES, Gen. Man. 
SIZES. 


5» 6, Ty 710; 8, 9g, IO, 10-16, 








April 21, 1888. 





For Send 
Every for 
Class New 
of Work | Illustrated x) 


12, 14, 14-20 ft. 
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NICHOLSON FILE COMPANY, Sole Mfrs. of 












‘SS 


FILES and RASPS Having the Increment Cut, also, FILERS’ 





i 
TOOLS and SPECIAUTIES. 


__. The above i!lustration represents a device in which files may be held for service in surface filing, and while in this con- 
dition READILY SPRUNG, in order to give, at the will of the operator, more or less convexity to the working face of the file. 
It does away with unusual care to obtain a true convexity or “ belly” to file sides, and in fact renders great service by 
enabling the operator to utilize the file to its full capacity. 


SURFACE FILE HOLDER No. 4, Adapted to Hold Files rs > . in. Long. 
‘ “ “ “ 5, oe “ “ “ce % 5, “ 
MANUFACTORY and OFFICE, - - PROVIDENCE, R. I., U. S. 


THE “VOLUNTEER” 
UP-DROP, - SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 
FOR STATIONARY ENGINES AND PUMPS OF 


A. 














4 >» A ALL KINDS. LUBRICATORS FOR SIN- 

a GLE OR DOUBLE CONNECTION. 

| PRICE LIST. 

P| TOR. . éiscxoe 1 2 3 

” a Price......- $10.00 | $12.00 | $15.60 
Capacity.... + pt. 4 pt. # pt. 








leo 
3°) “NATHAN MANUFACTURING CO. 

92 & 94 LIBERTY STREET, NEW YORK, 
HOWE, BROWN & C0, inte, esses 


Manufacturers of all kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, !2 Cliff St. Chicago, 17! La Salle St. 











ESTABLISHED [859. 












Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queon Victoria St., London, Eng. 





Established in 1874. 


CLEVELAND TWIST DRILL CO. 
P.H.@F.M.ROOTS,| JUST PUBLISHED. 


Connersville, Indiana, ——— 
BOILERS: 
& 


PORTABLE FORGES, TUYERE IKONS, ETC, 
Including Rules, Formule, and Tables for the 


ii 4 ; Construction of Boilers, Safety Valves, Material for 
d ry Boilers, Tables of Areas, &c. 
Arranged in a Convenient Form for the Use of Engin- 


eers, Inspectors, Surveyors, Draughtsmen, 
Boiler-Makers, and Steam-Users. 











Ay 
= a | By THOMAS W. TRAILL, F E. R. N., M. Inst. C. E. 
= —S = : Engineer Surveyor-in-Chief to the Board of Trade. 
*,* The TABLEs are all Original, and have been 
ROOTS’ NEW ACME HAND-BLOWERS. specially calculated and arranged for this Work. 


Slow-speeded, Force-blast. Durable, 


Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 


8, 8, TOWNSEND, Gen. Agt.) 22 CORTLANDT §T., 
COOKE & CO., Selling Agts., NEW YORK, 


In Writing, Please Mention This Paper. 


sew GATALOGUE OF TOOLS 


NEW 


And Supplies sent free to any address on receipt of ‘fen 
Cents in stamps (for postage.) 


Chas. A. Strelinger & Co.,%°°" Detroit. Mich. 


THOMAS P. SIMPSON, Washington, 
D.C. No atty’sfee until Patent ob- 
tained. Write for Inventor's Guide, 


12mo, cloth, 432 pages. Price $3.50. 


Postpaid on receipt of price. 


D. VAN NOSTRAND C€0., 


PUBLISHERS AND BOOKSELLERS, 


23 Murray and 27 Warren Streets, 
NEW YORK. 


“VWENTY YEARS WITHTHE INDICATOR..” 


[ray] Vols. 1 and 2 (one volume.) Seventh 
housand. Large 8vo, 285 pp., many illustra- 
tions. Price $2.50. JoHn WiLey & Sons, 15 Astor 


Place, New York. 
BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 


PRESS, SHEARS AND 
PUNCH. 


BEAUDRY &Co. 


(Formerly of Beaudry’s Upright 
Power Hammer.) 


SOLE MANUFACTURERS. 

















ill Wy 
Also Manufacturers of 
HARD COAL HEATING FORGES. 
OFFICE : 

Room 4, MASON BUILDINC, 


70 KILBY STREET, 


Hil 
ay 
6] hu oe 
HM WN Mt 





.. Boston, Mass. 











GERMANTOWN JUNCTION. 
PHILADELPHIA 


DUPLEX PUMPS every service 





OO m2—-O2M O2—VSCV DVIPT 








CG. W. LE COUNT, 


South Norwalk, Conn. 
R7 DUCED PRICE OF LE COUNT'S 





“ HEAVY STEEL DOG — 
3 No. Inch. Price. sks 3 [. -) 
Sp Reeseee 3-8....$ 40395 a aD 
a aes © Sep 50°55 @ 
eer en 608025 & 
Pee sees eee 60RSs & SS 
IE eerie? abe Deore 2 = 
Beg 6.0.1 00S BN 
ee ie Eee LOSE, 9 
Bee 8... 14... 208082 
Sed 9.0138... Bets b Ss 
Rm. 10....112..... 985 = 
2 SEE eis Tea teen 110Bs® 5 Sy 
Sig 18...8 |. .... 120 g=2 2S 
pee 13....2 -4.....135 283 p< 
eg i4....212.... 1456 S53 & eg 
i Se ee 1.60 < =,* 8 oe 
GE 16....3 12./755180 8248 Sp 
4S 17.... cess, MD eee my 
So 18....412.....275 405 s = 
Wie ANG. kes 3.25E 35 3 oy 
2  Fullsetof 19 $3.60 230 °° & 
Gi -20 (ext.) 5 1-2...4.00 So > & epeg 
B 21(ext.)6 ...6.00° =2 a4 
One Small Set of 8—by 1-4 inches to 20 inch - 
One Set of 12—by 1-4in. to2 in. continued by 1-2in. tod in*15 30 





HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


"Our New and Revised Catalogue of Practical and Scien- 
tific Books, 80 pages, 8vo., and our other Catalogues and Cir- 
pony — pin | ici eve Branch of Science applied 

s, sent free and free o stage to a 
part of the world who will f urnish his ttre.” siovtewiiael 





- WH 


BREWERS AIR PUMP 





PUMPING MACHINERY 
FOR ALL PURPOSES. 











5 





SEND FOR CATALOGUE 
AND PRICES. 














HALL STEAM 
91 Liberty St., 








Boiler and 
Pump Combined 





Send for New Catalogue. 





PUMP CO., 


New York. 








‘THE BUFFA 


Va 









A Ls 
SRS ONCH 
A. Aller, New York; Walworth Construction and Supply Co., Boston, 
Henry I. Snell, Philadelphia; Thos. J. Bell & 

Kendall 
Goulds & Austin, Chicago ; Kennedy & 
Denver, Col. ; 
Manistee, Mich.; Jas, Jenks, Detroit; Wickes Bros., East S 
Adolph Leitelt, Grand Rapids; E. F. Osborne & Co. ; 
Rundle, Spence & Co., Milwaukee; Joshua Hendy Machine Works, 
San Francisco; Flynn & Emrich, Baltimore; Forbes, Liddell & Co., 
Montgomery, Ala ; Bailey & Lebby, Charleston, S.C.; Pond Engineer- 
ing Co., St. Louis and Kansas C 

Columbus Supply Co., Columbus, O.; C, S. Leeds & Co., Minneapolis; 
H. D. Coleman, New Orleans. 


LO STEAM PUMP CO. Bion 
BUFFALO, NY. } Factory 
c@ E-G.FELTHOUSEN, “ani =sPrices 
WY D-L VOLKER, VICE P by 
C WS H.SHERMAN, S 


Co., Cincinnati; Shaw, 
he George Worthington Co., Cleveland; 
Pierce Machinery Co., 

ff & Ashworth, Pittsburgh, Pa. ; Jos. Baur, 
ers 
nn.; 


Co., Toledo ; 
Sheri 
St. Paul, 


ity ; O. B. Goodwin, Norfolk, Va.; 








Kent Ave. and | 
South roth St., | 
Brooklyn, N. WY. | 


Bullders of Steam Pumps, Vacuum Pumps, Vacuum Apparatus, Filter-press Pumps, 


GUILD & GARRISON, 


Air Compressors, Condensers for Pans, Engines, Steam Pumps, Etc. 








“LITTLE 
GIANT” 








Uses Warm Water, avoiding injuyy 
and facilitating the Raising of Steam. 


RUE M’F’G CoO., PHILA., PA, 
CATALOGUES FREE. 


IS THE West Injector 


For Feeding all Steam Boilers. 


RUE’S © EJECTOR, 


Superior to all others for Raising aT % 


and Forcing Water and 
other Liquids. 












ARON NTIKOMEAY RCITTITOM Alive coe 


G MA 


MANUFACTURERS OF 


RKIN 


Nos.1317021 Maw Sr, 





ircuaurc, Mass. 





JONES & ROGERS, 


5 West 4th St., Cincinnati, 0., 


CONSULTING ENGINEERS. 


Machinery Designers. 
Standard Drawings Made. 
~ Blue-Printing a Specialty. 
\ WE CAN SAVE YOU MONEY. 
We never sleep. WRITE TO U3. 








BEST PLANE IN THE WORLD. 
The Gage Tool Co.’s Self-Setting Plane. 


New Madrid, Mo., Aug. 27, 88, 
Gage Tool Co., Vineland, N. J. 
The planes received O, K. 
on hard yellow pine and on cypress knots, which I think are 
equal to hemlock, This morning, after jointing the edge ot 
a very hard 1 1-4 inch yellow pine board, with a great dea) 
o% resin in it, [took the iron of my Fore Plane and shaved 
myself with it, without putting it on the oil stone or sharpen. 
ing itin any manner. This was done in the presence of 3 
(three) witnesses, and if any one wishes verification of thia, 
let them send notary’s fee and I will make oath to same, 
Gro, H. GLOVER, Contractor and Builder, 


ASK DEALERS FOR THEM. 





Have tried them thoroughly 





WORTHINGTON 
Independent Condenser 


An Economical Addition to Steam 
Engines 


POWER CAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 
NEW YORK 


BOSTON PHILADELPHIA 
CHICAGO ST LouIS SAN FRANCISCO 
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Facts :—1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


‘STEAM’ Me Lowe Bout 


A VALUABLE BOJE FOR EVERY STEAM USER 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 80 Cortlandt St., N.Y. 














Over pea 
this system o 


yas competition has proven 
boiler to be the best in eve 
respect, The LOWE BOILER, with all 
improvements, is the simplest, best wearing 
and most economical of any kind of fuel. 


Send for description and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, 


* BRIDGEPORT, CONN. 





Stlolyns Me, 








KANSAS CITY, MO. OMAHA, NEB. a A C ad | a E ng ) {a 
|. sores For Reducing and Pointing Wire, 

| >! ==" 5 ESPECIALLY ADAPTED TO POINTING WIRE 
<| 2 NEW + 5° RODS AND WIRE FOR DRAWING. 

m|O For Machi f tion, add 
zz PE « = = ———— 
"3 m =a27|! FS. W. GOODYEAR, Waterbury, Ct. 
2) Mm eo" : 











THOS. H.DALLETT & C0. | Msmemnana7< 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 


_— ny 


ED DRAWN 








SMOOTH 
INSIDE one 








: : ERNEST W. NAYLOR, 
_ ee — p CONSULTING ENGINEER, 149 B’way. N. Y. 
pecial Machinery | ,,,,Resener and Contractor for Hydraulic Plant for Boiler 





Cranes of all Descriptions. ewe Forging, Flanging, 
Bending, Armor and Gun Presses, ete. 


B RICK GT MACHINE 


SEND FOR CATALOGUE. 


FREY SHEN 








Ragines 


E and full 
I3stylesCLAY CRUSHERS Factory 
Machines with or without Crushers. 6 different Brickmachines. = <== 


Address THE FREY-SHEGKLER COMPANY. Bucyrus. 0. OUTFITS 


Tg HIPS Lintner, 


Guaranteed to Prevent Scale in Boilers, 
Using any kind of water. Hard Sheet Steel Troughs, Easily 
Cleaned. 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINGFIELD, OHIO. 

















“PUMPS OF EVER - gee 
pescription. )CING 





FORGINGS. 


o—— 


WYMAN & GORDON, 


Worcester, Mass. 


BRET, S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Boilers through Low Water. 


The fusible metal is kept from contact with the water, 
avoiding the chemical and mechanical action, which would otherwise pre- 
vent it from melting. Capis readily removable, permitting free inspection. 
Highly recommended by the chief Boiler Insurance Companies of Great 
Britain, over 150,000 being sold in Europe since first introduced, with in- 
cre asing sales. Also by the U. 8. Board of Supervising Inspectors of Vessels 
at Washington ; by Prof. R. H. Thurston, and many other eminent expert en- 
gineers, also rail wi ay master mechanics, as superior to any now in use, and 
filling all requirements. 


| GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 


Garr Llustrated Pamphlets on hanedion. 233 West Street, New Yor’ City. 





SEND FOR PRICES. 














WASTOTT CHUCK C0, 


Formerly Cuil Sam Shrine Aouirya, Ca, OWTIDA, I. i. 


Manufacturers of all kinds 


LATHES >-DRILL 





Under Westcott’s Patent. 

Capacity Little Giant Improved. 

ale enews fo 
Peis to ee 





és -holds Oto \% inch. 














Send for Catalogoe. _“ 
A Hydrostatic Machinery 


PRESSES, 
PUMPS, 
PUNCHES, 


Accumulators, 


JACKS, 
VALVES, 
FITTINGS, 


CHUCKS 


WRITE US FOR PRICES. 


THE HOGGSON & PETTIS MFG. CO. 


Est. 1849, NEW HAVEN, CONN. 


INDEPENDENT CHUCKS 


(See Am. MacutnistT, Nov. 5, 1887.) 
Before buying Chucks of this class, write us for 
cea i of our latest im provements, Different 
rom other makes, and we claim several points of 
superiority which we submit to the judgment of 
mechanics, 


THE 0. E. WHITON MACHINE 6O., 


NEW LONDON, CONN. 























TRACTION 
BELT GREASE 


AND 


LEATHER PRESERVATIVE. 


Joseph Dixon Crucible Co., 
Manufacturers Pencils and Graphite Specialties, 


JERSEY CITY, N. J. 




















MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES aNO MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Cotalegue (300 pages) mailed on receipt cf 
Fourteen Cen’ 









cor 
34s 


JcorriNsteicHtonD syRACUSE.NY 3 


Ee tittiliti titi hs 
MACHINIST’S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others, 


EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


FINISHED 


g HEXAGON NUTS. 


Accurate to Gauge. 


Orders Promptly Filled. 


TRUMP BROS. M'CH CO., 


Wilmington, Delaware. 

















TRADE MARK. 


THE HORTON fos LATHE CHUCK ! 





Manufactured by 


THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. ' 
Send for Illustrated Catalogue. 





NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 








EMERY AND CORUNDUM WHEELS. | 


Emery Wheel Machinery and Flint Paper. 






Write for Circular. 


1] goods manufactured b teed to givesatis- 
fection Give them a trial 30 their ore. - 


Springfield Glue and Emery Wheel Co., idan 














Save Money by Using 
Nicholson’s Patent Expanding Lathe Mandrels 


Set of 8 Mandrels takes 
from 1” to 7” 


WILEES-BARRE, 
PENN’A, 


W. H, NICHOLSON & C0., 





UNIVERSAL RADIAL” 


RADIAL DRILLING MACHINE 


w=. THREE DESIGNS. SIX SIZES. 


_EMBODY ALL DESIRABLE. FEATURES 


|= PRICES$450 228; UPWARD 
gor? UNIVERSAL RADIAL DRILL C0 


DRILLING }=MAGHINES. 


ALL STYLES WITH 





For cuts and prices, address, 


BICKFORD ORILL CO., 


= Front & Ptke Sts., CINCINNATI, 0. 


ENERGY MFG. CO., 
1116 South 15th St., 
PHILA., PA. 


Sole makers of Rope Hoist- 
ing Machines, Drill Guides, 
etc. Two sizes of Center 
Grinders, for small and large 
lathes. Will true up centers 
quicker than any other de- 
vice. Send for descriptive 
circular of specialties. 














cic FAG TION 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 





North Adams, Mass. 











1025 Hamilton St., 


CYLINDER BORING AND 


FACING MACHINE. 


Made any size required. Will bore cylinder and face off 
the ends at same time. 
| variable feed that feeds either way. 


Built strong and powerful; has 


PEDRICK & AYER, 


Philadelphia, Pa. 
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MORSE TWIST DRILL AND MACHINE COMPANY New Sedtord, atass. 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Check, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
bandy in ad- 
justment. 

Invaluable 
for work on 
Made entirely of 








PAT’D JUNE 14 1887, 


clipped pipe, in close coils and corners that cannot be reached with other wrenches. 
drop forged steel. Six sizes. Manufactured by 
co. 


CAMPBELL PRINTING PRESS AND MFC. 
160 WILLIAM ST., NEW YORK. 3825 DEARBORN ST., CHICAGO. 
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IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES, 
THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 






P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Toels, 


WORCESTER, MASS. 


SOLDERIN 


Steel 
may be done without 


causing R U S$ T 


by using our Non-Corrosive Soldering Fluid. 

Gample Bottle, prepaid, for ro cents 
FOR SALE BY ALL DEALERS. 

STERLING ELLIOTT, NEWTON, MASS. 


Lathes, 
Planers, 
Drills, 
Slotters, 


Etc. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 


McMAHON & COMPANY, 


MANUFACTURERS OF 





Iron and 





en = COMPLETE STEAM PuMP 
/ ONLY SEVEN DOLLARS 
DEMAND THIS, PUMP 
(©) am @0)6) >) 
DEALER. 


= OR WRITE. 
TO US FOR PRICES.: 
Van DuZEN'S PATENT 


| aAV/NNI DIO} 4 iN its an ne 


SOLE MAKERS 
INCINNATI, 





Sn 








American Standard Gauge & Tool Works, 
WELEENGTON, DEL. 


Tr Makers of Implements for 
m Standard Measurements. 





Flat Bar Gauge. 
JAS. A. TAYLOR & CO. 


Crescent Gauge. 





PATENT PERFORATED 


PLANER BELTING. 











PREVENTsS Arr CusHions. Guaranteed for work on 
Sipe Curtrers and the CyLinpERs Of PLANERS. 


CHAS. A, SCHIEREN & CO., (Manuf’rs.) 


45-51 FERRY S8T., NEW YORK, 
46 SOUTH CANAL ST., CHICAGO. 
86 FEDERAL S8T., BOSTON. 
226 NORTH THIRD ST., PHILA. 


Machinists’ Tools, 
Patent Friction Pulleys, 


Water St., Corner Ledge, 
WORCESTER, 


ee RRAY= 
‘ANN ST. Naw W YORE 


EXHAUST TUMBLING BARRELS. 


Henderson Bros. 


MANUFACTURERS, 


=; WATERBURY, CT, 
Send for Circular. 





MASS. 

















D. SAUNDERS SOM, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


ie Steam and Gas Fitters’ Hand Tools. 









SEND FOR CIRCULAR. 








YONKERS, N. Y. 

i * : |. Naval Size 10x 
Sterling Emery Wheel Co., | MMPRMM wechantcat. |g Mtrtt ors | Size MEIKE 
Factory, West Sterling, Mas PES Electrical, Architects. plete pocket 
Office, 17 Dey Street, New York. | Bimes Mining. Builders. ook. All 
: fiestas 2 Hydraulic. [Mechanics. practical prob- 
Our Wheels for Machine Shop . oA Heating. |Assayers. —_|lems solved at 
: Work and Tool Grinding fa — 6 Sanitary. |Chemists. sight. Mailed 
Superior to all others. hem Military. ta omg Cw” of 

Send for Catalogue just published. 

Chicago Office, 41 South Canal St., Chicago, T1l. B.C, SMITH, No. 1 Broadway, N.Y, 








IF YOU ARE SEND FOR PAMPHLET No. 
2, FOR MECHANICS & 


INTERESTED IN F AL .t INVENTORS. 


J. B. CHAMBERLAIN, SOLICITOR oF PATENTS. 500 51n ST. WASHINCTON, D.C. 


\) SS ERTS Nl Sa) 
+7 








ae } FoRS CUPOLAS. FORGES, FURNACES ac Z 
S HEATERS TE VENTILATING. WHEELS. 


X a! 
“ONY M(( (>) | | \ aio 


BUFFALO FFALO FORGE ci pay 
_BU yas 


wa 














ore Tools. 


24’, 26’, 32’, 36”, 42” and 56” PLANERS. 
17’, 20” and 27” LATHES. 


Catalogue, ining and Prices upon sansa 


G.A.GRAYCO.® 


477, 479, 481 
SYCAMORE STREET, 
CINCINNATI, OHIO. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


THE AERATED FUEL COMPANY, 
4.H. BULLARD, GENERAL MANAGER. SPRINGFIELD, MASS. 


REPRESENTED BY 
W. S, GOLLINS, 171 B’way, N. Y. (Suite 24). HARRIS & COWDERY, Ashtabula, Ohlo. 
ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. 1. C. HOWES, Kansas City, Mo. 
WILLIAM PICKETT, SON & CO., 170 Lake Street, Chicago, Ill., and St. Louis, Mo. 
CHILION JONES, Gananoque, Canada. DUNKIRK ENGINEERING C4., Dunkirk, N.Y. 
BRADLEY & COMPANY, Syracuse, N. Y. J. M. DAVIDSON, Columbus, Ohio. a 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo. Mich. Brass 


MEAPEST 
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tine urnace 


a SHAPING MACHINES 


FOR HAND AND POWER, 
6’’, 8” and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


TO MANUFACTURERS | 


Wood Working Machinery Plant 
FOR SALE. 


Situated in a live manufacturing city in New Engl 
now doing a very profitable business—sales about pore a 
year. The Tools, Patterns, Good Will, Stock, and ines 
on hand will be sold. No machines have a oar roe uta- 
os thar. those manufactured by thiscompany, A fullline 
of wood working machinery has been and can be made in 
the shops. Two lines of railroad ensure cheap freight 

rates. The reason for selling is too much other business 
es cannot be relinquished, Full particulars on applica- 


B. G. UNDERWOOD, 


31 Pemberton Square, BOSTON, MASS. 


L. W. Pond Machine Go. 


Manufacturers of and 








© 


BROWN & C 


EAST HAMPTON, CT. 


H. B. 





land, 






2 Cut Theoretically Correct. 
§ For particulars and estimates apply tv 


HUGO BILGRAM, 


Machinist, 


juccessor to 
BR EHMER BROS. 
440 N. 12th 8t., Philadelphia. Po 








si Mal 9 oy’ el it Ye PY il taal i alia 


arelnaty ] safrintatat nt | tratantay 
























L. $. STARRETT, on Working Mainey at 


| FINE TOOLS, 


ATHOL, MASS. Belt Shifter, pat- 


ented Nov.2, 1886, 
140 Union St., 
Wenecreen, iad 























Senp Stamp FoR Fut. List. 








WILLIAM BARKER & CO., 


Manufacturers of 
Iron and Brass 
Working 


MACHINERY 


; 140 & 142 E, Sixth St., 
Near Culvert, 


CINCINNATI, 0. 














Send for 
clrculars and 
prices. 
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YOU WASTE STEAM 


If you wish to maintain an even low pressure in the pipes, 
which is the standard used by the Cotton Oil 
Address 








By not reducing the boiler pressure. 
try ‘the Mason Reduci ing Valve, 
Co’s., all the leading Railroads and Factories. 


MASON RECULATOR CO., Boston, 


OR 


JENKINS BROS., AGENTS, NEW YORK, PHILADELPHIA & CHICAGO. 
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WILLIAM SELLERS 4 09,, Incorporated. [BEMENT, MILES & CO, 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 

INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG & AMSTATTER Go, 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Gate, 





Hamilton 
OHIO. 








Spacing, 
Multiple, Belt and Steam- 
Driven 


i ; . i 

1a ean § Y BN. 

ee Pe tem——se, Punches and Shears, 
ei Ml ' mT OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
Send for New Catalogue, = 


ACME MACHINERY CO. 


CLEVELAND, OHIO, 
Manufacturers of ‘* ACME ’’ 


Single & Double Automatic Boltcutters, 
Cutting from 8-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 













PAT. DEC. 5, 1889. 
PAT. DEC, 4, 1888. 
Send for Catalogues and Discounts. = 


FIRST PREMIUM, CINCINNATI CENTENN[AL —=———<——— 


Nf STANDARD TOOL C0. 


ATHOL, MASS., 
i 





MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Ro Surface Gauges, Bevel Protractors, De ~ Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, Spring Calipers, 
Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 











PUNCHING ® SHEARING MACHINERY 


~° BOILER MAKERS ROLLS. > 
; Ne Doty Manuraurwe ©. 
ci aR Na 


DELAFIELD’S PATENT SAW CLAMP. 1889 PATTERN. 





























Stronger than the old style. Clamp without blade, 50c. Metal cutting blades 14’’ wide, 7c. each, 70c 
adoz. 1’’ wide, 40c. each. All postpaid. Discount to dealers. Write for circular. 


NOROTON MEG. WORKS, NOROTON, CONN. 


a rlOs) v1) 3G BRONZE™,° 
RE Oe OM ¢O° 4sf rhe. 
BABBITT METALS 


PAUL S.REEVES ailg 
760 S.BRoaAD ST. 


ANEW PATENT ADJUSTABLE REAMER, 





IRWIN VEEDER, 
Expert and Solicitor of Patents. 


p§X y el ractical experience in shops after recel 
education and before entering the practi De. 


Sasi 809-11, 225 Dearborn Street, Chicago. 
J. H. * RAYMOND, OF COUNSEL. 


A NEW TOOL 


nen wre 

oy Ys 

La Ans 
SB 


£ OcT.2.1888 * 


Moe 
















a 











ia 
KENNELLY’S PATENT PROTRACTOR. \7 tharoneni? tested 
Machinists, Tool Makers and Pattern Makers, increase your a and practica 8 
income. Send for Agents’ Circular. Agents wanted in every \ of five will ream any 
shop. Sent by mail for $1.00. Patented Articles, Special Tools, 


: poorsie size, from 


Jigs, Gauges, ete. 3-16 to 444 inch. 


KENNELLY & CAIN, 
CRESCENT TOOL WORKS, 
Bridgeport, Conn. 


SIMONDS ROLLING MACHINE CoO., 
MANUFACTURERS OF ROLLED FORGED SPECIALTIES, 


—<_ STEEL BALLS 


For Anti-Friction Bearings, of 
Best Cast Steel, Hardened, 
Ground and Burnished, from 
8-16 in. to 2 in. diameter. 

In quality and density of metal, in uni- 
formity of temper, and in accuracy and 
nicety of finish warranted unequaled, 

SAMPLES AND PRICES ON APPLIOATION, 


SIMONDS ROLLING MACHINE CO., Fitchburg, Mass. 





Box 1741. Send for Circular. 


CRANSTON & CO., 57 PARK STREET, N. Y. 


WwooD- -WORKING MACHINERY 


For Planing Mills, Furni- 
ture, Chair and ‘Cabinet 
Factories, Cabinet Works 
and General Wood Work- 
ing. Send Stamp for illus- 
trated Catalogue to 


Rollstone Machine Co, 
45 WATER ST., 
Fitchburg, Mass. 




















THE 
BROWNELL 
ANTI-FRICTION 


5) Step or Thrust Bearing 


Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
order, and patent rights for 
sale by 


G. L. BROWNELL, 





Improved Methods mean Increased Profits 


INVESTIGATE THE MERITS OF THE 


Open Side Iron Planers. 


Satis yourself as to the ver as to the very great advan- 
tages of these open side machines over the 
large, costly and cumbersome t wo-post planers. 

And do not lose sight of the fact that they 
are acknowledged and guaranteed to be equal 





to the smaller sizes of Planers of the regular 
style, in the performance of their class of work. 


Write for facts, figures and phototypes. 


Manufacturers, 
BALTIMORE, MD. 





DETRICK & HARVEY, 


WORCESTER, MASS. 
Correspondence Solicited. 















PHILADELPHIA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 





BALL AUTOMATIC CUT-OFF ENGINES, 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 


NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 


CORLISS THE LANE & BODLEY CO. 


i» HIGH PRESSURE, CONDENSING and 


COMPOUND 


CORLISS ENGINES 


ae EAST SIDE JOHN, C WATER ST. 
THE LANE ¢ & BODLEY C0, AST Se wr WA oOo. 


k A T N f i CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 


A: E. LONERGAN & CO. | CURTIS eee STEAM TRAP 


if 211 Race St., Phila. 
{ For returning steam, 












FROM 1-4 TO 15,000 LBS, WEIGHT. 


True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
or any service whatever 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 

STEEL C ASTINGS of every description. 
Send for Circulars and prices to 












Manufacturers of condensed under res- 
sure, automatically in- 
P ARENT QILE to the boiler, under 
high or low pressure. 
Cylinder Sight Feed Manufactured by 
ups, Governmen 
porn CURTIS REGULATOR CO. 
POP Boston, Mass. 
SAFETY VALVES General Agencies: 
U 109 Liberty St., N. Y. 
fee Locomoti ze. © CON. 4th St., Phila., Pa. 
Stationary and Ma. 108 6th Ave., Chicago, Ill. 
ee reee tome 10S, 2dSt., Minneapolis, Minn, 
Reliable Steam p 
Trap. 707 Market St., St. Louis, Mo, 
oe 1888 Catalogue Send for Circular No. 17. 





free on application 


LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 


Woftcester, Mass. 


W. C. YOUNG & CcO., Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC- 












alone Several Times 8 . The Almond Coupling 
per Annum. al A NEW quarter turn 
SAVES ALSO IN LABOR, AND] 4 motion to replace 
COST OF COTTON-WASTE. 'PRE- | qj quarter turn belts and bevel 
are DRIPPING AND SPATTER- | @ CATS 
» E FORCE FEED withtl 0 TR, ALMOND, MFR. 
4 A Aaa 83 and 85 Washington Street, 
Ss E FE / 7 ? 
GREATEST CONVENIENCE in opera. 4 BROOKLYN, N. Y. 
tion yet attained in any device for the 
\ lubrication of machinery. Works 





a = equally wellin every possible position. 


Lackawanna Lubricating Co., 


41 Coal Exchange, Scranton, Pa. 


SNPS CENTRIFUGAL SEPARATOR 
AND ‘TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers, Etc. 

Also Keystone Feed-Water 
Heaters and Purifiers. Key 
stone Belt Pumps, Simpson: 
Centrifugal Exhaust Heads anc 
other Engineering Specialties 
Steam Plants furnished com. 
plete and erected. Send for 
particulars. 


KEYSTONE ENGINE ANE 

MACHINE WORKS, 

FIFTH AND BUTTONWOOD STS. PHILA., 
Or, ARTHUR APPLETON, Selling Agent, 45 Cortlandt St., N. Y. 


The RICHARDS OIL ENGINE. 


OUR SPECIALTY IS 


PLANER VISES AND MEASURING MACHINES. 
THE GILKERSON MACHINE WORKS, 
HOMER, N. Y. 


KORTING GAS 
ENGINE. 


1 to 100 Horse Power. 


The Korting 
Gas Engine 
_is placed upon 
its merits and 
under full guar- 
antee to every 






























Started in- abate purchaser. 
stantly with NO BOILER. 
OVER 125 IN USE 
NO STEAM. IN N.Y. CITY. 
NO DANGER. CATALOGUES on 
APPLICA ; 
Fuel, Crude — 
Petroleum or f TIV( \ 
Kerosene. A J 
Cheaper than Eyer i), 
all others. 


BINGHAMTON HYDRAULIC POWER co. 


" LIMITED. 


429, 431 & 433 Greenwich Street, 








a =a UrAcT U. — 





Cor. Laight Street, NEW YORK CITY. 
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ba TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
4 constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H.P. for driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


T_ aa mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


SALES ICENTS W. L. SIMPSON, 301 TELEPHONE BUILDING, Ay W. ROBINSON, 154 Washington St., Chicago, Ill, 
18 CORTLANDT STREET, N, Y. § ROBINSON & CARY, St, Paul, Minn, 
KENSINGTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESINGS TRENEWABLE-SEAT GLOBE, STRAIGRTWAY and CHECK VALVE, 


The Renewable Seats and Disks are cast from the best Phosphor Bronze 
Metal, which has lasting qualities, double that of the best Steam Metal 
commonly used in first-class valves. The seats are simply screwed to 
place by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, or other fluid 
pressure. 

We also manufacture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier; and Pump Governor. , 


SEND FOR CIRCULAR, 


| ALBANY STEAM TRAP CO., Albany, N. ¥. 


Russell & Co |= 


MASSILLON, OHIO, 
BUILDERS OF 
Automatic ENGINE: 


BOILERS, ETC. 
Complete Power Plants Furnished 


and Erected. 
SEND FoR CATALOGU ?. 
RA CHETS, WRENCHES, DRILLS. 
LOWELL Siete ee ‘co. its 
WOROCEST Mass. 


The BECKETT FOUND & MACHINE CO., 


ARLINGTON, WN. = 


Manufacturers of 


The "MONZER” 


LEAKY 
FLUES 


er s Frsction Clutch Fulleys, 


HOISTING ENGINES, 























it] +B] 
OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 
33d & Walnut Streets, 130 Washington Street, 
Philadelphia. Chicago. 


New York : Agency, 18 Vesey St. 








ov ER_ 25,000 
ENGINES SOLD. 





@ HORIZONTAL 
**Otto’’ Gas Engines. 
VERTICAL 
**Otto’’ Gas Engines. 
TWIN CYLINDER 
**Otto’’ Gas Engines. 
2 COMBINED 
. “OTTO” GAS ENGINES AND PUMPS. 


“ Send for Catalogue 





Are unknown where the Re- 
liance Safety Water Columns 
are used. Kvery column war- 
ranted. Send for illustrated 
hiaed <7 

eliance Gauge Co., 


“OTTO” GAS ENGINES AND DYNAMOS, 27 Eucha Ave., Cleveland, oO. 





Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


ROSE POLYTECHNIC INSTITUTE, 
TERRE HAUTE, IND.—A SCHOOL OF ENGINEERING. 
Well endowed, well equippe nd departments of@Me- 
chance aland © ivil Engineering. Electricity, Chemis- 
try, Drawing. Extensive Sho — & Laboratories. Ex- 
pe nses low. Forcat’ gueaddress?.C. Mendenhall. Pres, 












) ELEVATORS, 
STEAM AND BELT POWER. 


THE D. FRISBIE COMPANY. 
114 LIBERTY STREET, NEW YORK. 


) NORTH 
WESTERN 
BUYERS. 


We will open on or about March 
1st, 1889, at corner Lake and Canal 
Sts, Chicago, a depot for the ex- 
hibition and sale of our Improved 





SEND FOR CATALOCUE. 


ORCESTI ER MACHINE SCREW co. 









Manufacturers of Set, Cap 
and Machine Screws, Studs, etc. 


MACHINERY ON HAND. 


Planer, 
rh 





16 in.x42 in, 
20 in. x5 ft. 

22 in. x5 ft. 

22in.xd ft. 
24in.x6 ft. i Powell, 

30 in. x&ft. “each Athe orton, Powell & H. & P. new. 
6-8-10-12-15 in. Crank Shapers, 

15x20 in. Friction Shapers. 

20-24-26 and 321m. Geared Shapers. 

12 in. xd 1- 2 ft. Engine 1, athe, S. M. & Co. 


new 
good. 
new. 


etd poor, 


tie tt i 
Powell, 


new. 
“ 


12 in. x6 ft. Young, - P . 

Ha tn-38 ft « te a, “« |Engine Lathes, Monitor, and Tur- 
1n.x i t 

14 7 ft. s Be x <j ¢ 

A in. x7 fe rte M.&Co. . |ret Chucking Lathes, Iron Planers, 


“Gap a 
15 in. x6 and & ft. P. 
16 in. x6 and8 ft. $ 
16-20 in.x6-8-10 & 12 ft, 
18 in. x8-10-12 ft. 


orter, od 
Blaisdell, bi 
Bridgeport, =e 
Different Makes, 


Shapers, Upright Drill Presses, etc. 
(=~ Automatic Stop on Engine 





Win. x3- sOSeht. ie - Bridger Makes, 
20in. any length Bec ridgeport, . mes 
tepid * me les ~ heavy, good. Lathes. 
23 in, x8-10-12 ridge) ort, new. ar . . 
28in. es 16 & 18ft. oe L thes, T .&S. bi (oe Automatic Stop on. Drill 
Win. Dril Javis, 
oe: 25 2 inch Drills Bla megell, Presses. 
)-25-28-32inch “* 

3S => T tharoa _ ss 
Cabinet Turret Lathe, Lodge, Davis & Co. sa ae No charge for extra attach 


5ft. Arm Universal Radial Drill, - <i 
No.2-4Screw Machine, Brown & Sharpe. “ | 
| 


Ames Index Milling Machine, fair. | Ments. 
No. 2 Garvin Hand Miller, Al, 
Wood & light, _ Heavy Miller, Al. 
Lincoln Patte good order, 
No. l and 3 Waive rsal Miller, Brown & Sharpe, _ new. 
Yo. 2 Plain air order 
No. 3 Surface Grinde r, sa o of 


Lake & Canal Streets, 
CHICAGO. 


WORKS, Cincinnati, Ohio. 


"See Advertisement, Page 16. 


Cold Rolled Shafting in Stock, Send. 
for list. Write for what is wanted. 


E. P. BULLARD, 
62 COLLEGE PLACE & 72 WARREN ST., 
NEW YORK. 





Corliss Engine, 














STEAM ENGINES 

IN 2 — 
VARIED: 

ras 


FOR <1 
core oe 





















fe Pressure. 


condensing Cmpoy 


TUBULAR BOILERS. nd 
HEAVY. FLY WHEELS 


: SIZES UP TO 
6 FT. DIA. RY 10 FT. FACE. 





Ecips Corl Engine 





NON-CONDENSING, 
CONDENSINS © COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents, 
JOHN J. METZCER, 


69S. Clinton St., Chicago, 
WESTERN ACENT. 








FRIK COMPANY, Builers, 


WAYNESBORO, PA. 


aA “GENUINE * 


* CORLISS: ide 





_ {ich SPEED CorLiss TE AGIE 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 








Economy of Fuel and Regulation equal to anything in use. 


BW. PAYNE & SONS, 


ELMIRA, N. Y. 
45 Dey St., New York. 
Hill, Clarke & Co., 


Boston, Mass. 


10 S. Canal St., Chicago, IIl. 








ENGINES from 15 to 400 Horse Power 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS #@GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 





WESTON ENGINE CO. 


L PAINTED POST, N. Y. 


THE 


My ARMSTRONG 


ENCINE. 
CORRECT IN 
Design 
Workmanship 
and Price. 
as—- 65to75 H. P. 
New “York Selling Agents, 7 I. BARRON & CO0., 40 Gortlandt St. 









JOHN MCLAREN, 


4 GORLISS 
Engines, 


AIR 
Cumpressors 


and 


: BOILERS. 
BUJBOKEN, N. J. 


THE PORTER-HAMILTON, 












The tent Sasine . ony for sary Work. 
WILLIAM TOD & CO., 
Youngstown, Ohic. 
VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 











156 OLIVER ST., 


PRICES REDUCED 


— 


ARON #¢ BRASS WORKING MACHINERY. 


Illustrated in our 1888 Catalogue. 
Get our Prices Before Buying. 
Catalogues sent to Intending Purchasers, 


HILL, CLARKE & CO., 


BOSTON, MASS. 


























16 AMERICAN MACHINIST Maren 7, 1889 
IE? : 
eae a il Re bie Rea Ra "ee 
| ) MICROMETER CALIPERS. |— 
Ro 8 On te ete | HORIZONTAL Double Head 


These Calipers are, for many purposes, more con 
venient than Vernier Calipers, and are recom 
mended to all persons desiring pocket instruments 
for quick and accurate measurements, 

The gauge screws are encased, and protectec 
from dirt and liability to injury. Means of adjust 
ment are — to compensate for wear. 

The Calipers are shown full size in an 
measure all sizes less than one-half inch. ‘The. 
are graduated to read to thousandths of an inch 
bog — -half and one quarter thousandths are read 

ly estimate 

The decimal equivalents stamped on frame ar 
very convenient, and render possible the immediat 
oe ssion of readings, in &ths, 16ths, 32dsand 64ths 

he No. 2 is also graduated to hundredths of a mil- 
limeter, Metric measure, instead of to thousandths 
ofaninch, Whenso ‘ces the table of decimal 
equivalents is omitte: 

he No. 4 is especially convenient for measuring 
small projections on a plane surface or for gauging 
under a shoulder, 


Sold by all leading Hardware and Instru- 
ment Dealers. 


WESTERN ACENT, 


S.A. SMITE, 


23 S. Canal St., Chicago, Ill. 


Boring © Turning Mills, 


5, 6, 7, 8, 10, 12, 14 and 16 FT. SWING. 


NEW MACHINE, 


14-20 ft. Boring and Turning Mill. Housings 

and upper works arranged to slide back to 

take in work 20 ft. diameter. Has independent 
boring ap4 key seating attachment. 


2 NILES TOOL WORKS 


tramilton, Ohnic. 


NEW YORK, PHILADELPHIA, 
96 Liberty Street. 705 Arch St. 






Brown & Sharpe Mfg.Co. 
Providence.R..I. 














oN. 





CHICAGO. 
96 Lake_ Street. 





€ THE YALE &TOWNE MFG CO, 
STAMFORD CONN 


S. NEW YORK CHICAGO PHILA.BOSTON 








JT EeaNEaIWNS BROS.” VALVES. 
— very Valve tested and warranted. All parts interchangeable. 
IN othing but Best Steam Metal used in the manufacture. 
= eyed Stuffing Box and Disc Removing Lock Nut 

ZI s used only in the Jenkins Bros.’ Valves. 
IN one are genuine unless stamped with ‘‘ Trade Mark.” 

S hould you order INSIST on having Jenkins Bros.’ Valves. 


71 JOHN ST., NEW YORK. 54 DEARBORN ST., CHICAGO. 
21 NORTH FIFTH ST., PHILA. 105 MILK ST., BOSTON. 


SHAPERS, ENGINE LATHES AND DRILLS. 


Lanes, DAVIS &i 00., CINCINNATI, OHIO. 


*» inch Upright Drills. 25 ech Bock Geared, 
38, 82 and 40 inch Power Feed Drills 











IT WILL PAY YOU. 


WRITE FOR PRICES, 





SHAPERS, 15” and 20’ Crank. 20’, 26’, 32”’ Geared. 
ENGINE LATHES, 17” » 19", 21’, 24”, 27’, and 88". 
(See advertisement, page 15.) 


E. E. CARVIN & CO. 


139 & 141 Centre Street, N. Y., 
MANUFACTURERS OF 


MACHINISTS’ TOOLS 





—~<S 
15 and 20 Inch Crank Shapers. 





WHAT our customers say about the 


Fherhardts Patent Drill Press. 


The only one built on correct principles. 
wore economical than any we have ever used. 
Can do double the work. Most conv enient. 
Best in the market. Much admired. 
No trouble or expense for repairs. 
Could not ask for anything better. 
There may be as good a one made by some one else, 
but t have not seen it. 
I feel that I did wisely in buying your tool 
We consider it a model tool and fills the w hole bill. 


Below we give the names of a few prominent 
users of these machines. Their appreciation can be 
estimated from the number of machines in use. 


Missouri Pacific Railway Co., St. Louis, He. waeaeee : Machines. 
Eames Vacuum Brake Co., Wate rtown, ae 

Carnegie, Ebipes ¢ & Co., Pittsburgh, Pa.. Civeesaaae 2 « 
American Brake Co., St. Louis, Mo.......- 


3 “ 
oe “i 





Worthington Pump ‘Works, Brookly n, N. eee 
King Iron Bridge Works, C le ee ll 9 
Filler & Stowell Mfg. Co., Milw aukee, Wis........ 2 
Hutchinson, Hollingsw orth & Co., England. PRE 3 
Daft Elec’ trie L ight Co., Marion, N. J.. ee a 
C. H. Hunt & Co., New York City ......ecsceseoees 2 ° 
Also, Standard Ou c ompany, L: ima, O. 

Morgan Engineering Co. Alliance, O. 

Grand Trunk Railway of Canada, Montreal, Can. 

Brainard Milling Machine Co., Hyde Park, Mass. 

Boston Bridge Works, Boston, Mass. 


“ 
“ 
“ 









Traverse Drills 


For % in., 3 in. and smaller 
holes. 


Boring Mills, 


48 in. and 66 in. Revolving Head Drilling 
Swing. Machines. 


WESTERN BRANCH, 100 WEST Washington Street, Chicago, Ills. 


THE BILLINGS & SPENCER COMPANY, 


EZARTEORD, CONN., 


MANUFACTURERS OF 


Billings’ Improved Combination Pliers, 


Drop Forged from Tool Steel. 
DROP FORGINGS " ngziotora Segelter Elect 
Guns, Pistols, S Sewing 


vam <nd TOOLS 


Machinery | Generally. 


Send for jBavretet 
Catalogue. 


REMOVAL. 
BRASS WORKING Zee THE POND MAGHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 
The new shops of this company are located at 
Double Key] Plainfield, N. J., forty minutes’ ride from New York 

Lathes, city on the line of the Central Railroad of N. J., and 
SpeedLathes consist of the following: 

, A machine shop 500’ long by 100’ wide ; a foundry 
Slide Rests. | 250’ long by 90’ wide; also commodious buildings 
Revolvi for the storage of sand, coal, coke and pig iron; 
volving | ample and convenient wash rooms for the men ; ain 
Chucks for | proof two story pattern storage; blacksmith shop 
Globe Valves | engine and boiler houses. These buildings are 
tached from the machine shop and foundry. There 
a is an elevated railroad for the convenient distribu- 
; vhucke, | tion of raw materials, and a railroad running 
oa = Small Tools | through the machine shop for shipping. The whole 
= plant is supplied with the incandescent system of 
acntaT-t6.0in 0- — @ P eleatric oe b ~ * a h — 
e machine shop and foundry have overhea 
WARNER & SWASEY, Cleveland, 0, traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of custings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City, 
NEW SHOPS, Plainfield, N. J. 































GEO. W. FIFIELD, 
JENcine LaTHES| 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U. S. As: 


Cuts, Photographs and Prices furnished 





éi Gear Wheels and Gear {Catting.—I make g to J. M. ALLEN, Present. 
er, or cut teeth on anks sent to me. a inds. 

all sizes to six ft. dm. Small orders or large ones. Fine g or Wo. B. FRANKLIN, VICE-PRESIDENT. 
cheap g._ Small cast g. Ready made brass g by mail at low 


prices. Bevel g with povters “planed teeth. and Book on F. B. ALLEN, SECOND Vick-PRESIDENT. 


g, $1. Faoilities Comnerare Terme nen aa end sig 
Gzo. B. GRANT, 66 Beverly St., Boston, Sass. 1 J. B. PIERCE, SecRETARY & TREASURER. 








Key-Seating Machines | — 
: = a - var a. SCREW-CUTTING CENTER 
and 20 in. Drills] , DEPTH ANSLE AN TWicT DRILL GAUGE. 


A SPECIALTY. Fine Machinists’ Tools—E. Boston, Mass—Send for Circular 


SEND FOR LIST OF 
NEW CATALOGUE 


> New and Second-Hand 
‘ onsathes, Fiqners, Dritie, ii A C it I N E T 0 L § a 


or Supplies. 
W. P. DAVIS, THE G. A. GRAY Co., 


Rochester, N. Y. | 477-481 SYCAMORE ST., CINCINNATI, 0. 


== Works at North Bloomfield. See advertisement, page 13. 


PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. 7. 


The STILES PATENT DROP HAMMER, 


Manufactured by 


THE STILES & PARKER PRESS CO., 


MIDDLETOWN, CONN. 


ALSO MAKERS OF 
STAMPING 


DRAWING P Fe E S S E S and DIES, 


Branch Office and Factory, 203, 205 & 207 CENTRE ST., 
200 p. Catalogue on application. NEW YORK CITY. 




















PUNCHING 








Manufacturer 


J.M.CARPENTER =. 


PAWTUCKET.R. I. 








Write to Milling Cutters all Shapes and Sizes. 
. idth of f: 1-8 in. 
GOULD & EBERHARDT, — |, syaighe ci sotral Tetum oid as tok dot bas 
For Catalogue A. NEWARK, N. J. SEND FOR CATALOGUE, 








